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WHAT WE INHERIT WITH THE PANAMA CANAL. 

With American control of the Panama canal opening 
Hi e second chapter in the story of the great isthmian 
waterway, we inherit a graveyard of many wrecked 
hopes and lives, with their monuments strewn from 
llie Atlantic lo the Pacific in the shape of decaying 
relics of an earlier engineering period. There is no 
richer digging in the ruins of an ancient Rome or 
Pompeii than along the deserted route of the canal. 
hor upward of a quarter of a century some 1 20,000,000 
worth of decaying machinery, buildings, and engineer- 
ing implements have been buried in the moist soil. 
In nothing was the early French company more ex- 
I ravagant than in purchasing supplies for the isthmus. 
These included nearly everything that man could think 
of, and the shipments of the goods to the isthmus kept 
employed a small fleet of large and small ships. Every 
steamer that touched the isthmus in those palmy days 
of canal digging unloaded stacks of supplies for the 
engineers and their subordinates. 

There was machinery by the scores and thousands 
of tons, large, small, and medium size; costly ma- 
chinery and antiquated types of no real value at all; 
machinery that was to be used, and machinery in- 
tended for waste; machinery that was as much out of 
place in that far-away corner of the earth as steam 
radiators in the Desert of Sahara. Why this endless 
amount of machinery was shipped there, no one could 
explain; but it was all accepted, paid for, and then 
left to rot in the hot, moist climate. There were loco- 
motives from Belgium and the United States, enormous 
steam hammers from England, great turning lathes 
from Germany, scoops, buckets, steel rails, and ma- 
chine tools by the acre from all parts of the earth. 

There were no storehouses sufficient to hold all these 
supplies. There are 2,431 buildings on the isthmus 
left by the old Panama company, many of which are 
hospital buildings and executive offices, but not all 
of these could store the machinery sent down to help 
dig the canal. What wonder, then, that machinery be- 
came ordinary articles of common use? Engineers 
anil contractors stored what they could, and turned 
the rest out of doors to the tender mercy of a climate 
that, quickly destroys steel and iron. 

There were some who used the iron as foundations 
for their costly homes. Along the line of the canal, the 
siil. of the soil is often as soft and slippery as quick- 
sand. If fillers through and into everything. It made 
the building of the canal a difficult engineering prob- 
lem for the French, which they could never quite 
overcome. When you build substantial houses of stone 
or iron upon the running soil, there is no surety that 
the foundations will last. Some of the large houses 
built by the French officers of the company sank down 
into the silty soil, until to-day only the upper stories 
are visible. So, to make their homes more secure, some 
of them used the surplus machinery as foundations. 
There are houses on the isthmus that stand on $50,- 

000 worth of machinery, which was never used for the 
purpose intended. 

In many similar ways the surplus machinery was 
employed to keep it from standing idle. In parts of 

1 he isthmus it is found buried ten and fifteen feet be- 
low the surface soil. Unearth it, and you find it as 
soft and porous as cheese. It may be a huge iron 
anchor, a steel bucket, or a cast-iron scoop, that pro- 
trudes above the soil to attract the attention. With 
a penknife it can be cut and pared as easily as if it 
were an apple. In some mysterious way, the soil and 
climate has disintegrated the metal, so that its hard- 
ness has disappeared, and while retaining all of Us 
outline and outward characteristics, it is no longer 



iron or steel. One wanders along the line of the canal 
to pick up odd pieces of relics, only to find lliciu crum- 
bling under the touch. 

Not all the machinery, however, has been cast aside 
to sink into the loose soil of the canal. At Colon and 
Emperador it is scattered over miles of land that 
has been set aside for this purpose. Here, indeed, is 
the graveyard of France's past ambitions. One stum- 
bles upon the monuments of a past which will forever 
live in the memory of those in any way associated with 
the Isthmus of Panama or the canal. Millions upon 
millions of useless, rotting, neglected property stands 
exposed to the disintegrating influences of the climate, 
sadly out of date now and fit only for the junk pile, 
but teeming with memories and possibilities of the 
glorious past. 

There are miles upon miles of steel rails piled six 
feet high, sinking slowly into the soft soil, and rusting 
in the moist atmosphere. Rows upon rows of car 
wheels are apparent on every side, wheels which rep- 
resent huge expenditures, but which were apparently 
simply dumped there and never used. Iron and steel 
buckets and scoops form an army of silent witnesses to 
man's folly and wasteful extravagance. Machine shops, 
filled with huge steam hammers and giant turning 
lathes for repairing the machinery used in excavating, 
are falling apart by their own weight. A dozen rows 
of locomotives — small in size and weight,, and scarcely 
adapted to the work required of them — stand half 
sheltered under sheds that are themselves hardly able 
to stand up under their aged and weakened rafters. 
Rust and decay are apparent on these locomotives, as 
well as upo_": all other articles of use, and the hand 
of neglect appears stretched over the whole length and 
breadth of the isthmus. 

When the trade winds die out, and the hot, sultry 
air of the isthmus ceases to move, a white mist will 
sometimes rise out of the swelling ocean, and hover 
like a fog over land and sea. This white mist is the 
precursor of fever and sickness, and those of the isth- 
mus who know remain within doors, unwilling to meet 
the ghost of the ocean half way. 

In the early days of the canal history, the white mist 
that rose from the disturbed soil of the isthmus was 
far more disastrous in its killing effects than the 
mist of the ocean. It rose from the soil like incense 
from a brazier. It carried with it from its under- 
ground prison all the poison of putrefaction, and wher- 
ever it inclosed its victims, there fever and death fol- 
lowed. The soil is moist and damp, and when dis- 
turbed in that hot climate, it releases a dense white 
mist. For generations past luxuriant vegetation has 
been decaying in the soil, and when the surface is 
scratched, strange, unhealthy gases and poisonous va- 
pors rush upward to spread around. Tier upon tier 
of annual crops of rich vegetation are packed down 
solid over the surface of the soil. In this hotbed of 
feverish decomposition, the process of fermentation 
and disintegration is ever in active operation. Fortu- 
nately, nature holds most of the deadly exhalations in 
close prison walls; but when man comes along to 
disturb the even balance, trouble begins. In the hot, 
damp air of the isthmus, the poisonous exhalations 
released from the soil mingle with the mist, and the 
"white ghost of the canal" is accounted for. When 
the Frenchmen excavated for the canal, the mist hov- 
ered over their camps and homes during the greater 
part of the year. It entered nearly every home to 
claim its victims. Men died like beasts in the field. 
They were stricken at their work, in their tents, in 
their beds, and even at the gaming or wine and card 
table. It was all one with the monster; it knew neither 
rank nor condition, wealth nor poverty. Only the na- 
tive knew enough to avoid it, and to keep away from 
the fever camps of the company. 
-*-* * ■.-»- 
COST OF ELECTRIC HEATING. 

Efficiency in electric heaters is perfect at one hun- 
dred per cent. In other words, all of the energy ab- 
sorbed as electric current reappears as heat. 

This is true of no other type of heater. An ordinary 
coal or wood stove gives off only one-quarter to one- 
half of the heat energy of its fuel. Radiators in the 
best steam and hot-water plants yield about seventy 
per cent of the latent heat of the coal burned in their 
boiler furnaces. 

The remainder of the fuel energy escapes from the 
boilers in the latent heat of the unburned gases, and 
as sensible heat of the products of combustion. 

Gas heaters, like stoves and furnaces that burn wood 
and coal, are subject to losses of heat because of im- 
perfect combustion and also because of the high tem- 
perature of the escaping products. Probably fifty per 
cent is as high an efficiency as can ordinarily be ex- 
pected with gas stoves. 

All of the foregoing applies to those cases where 
electric heaters, wood, coal, or gas stoves, or steam or 
hot-water plants are employed to warm the air in 
buildings. Where either coal or gas stoves or fur- 
naces are used for cooking or industrial operations the 
efficiency between the fuel and the work is in almost 



all cases an unknown quantity. Thus, who can say 
how much of the contained heat energy of fuel enters 
a mass of bread baked by it; or what percentage of 
the heating power of gas or coal is absorbed by a 
smoothing iron? About all that can be done in such 
cases is to determine how much fuel must be ex- 
pended per pound of bread baked or for each smooth- 
ing iron per hour when maintained at a given temper- 
ature. 

In almost every instance where combustion is em- 
ployed to develop the heat for industrial operations 
there is a great and necessary loss between the fire and 
the object to be heated. This is due in part to the 
fact that the fire and its containing stove or furnace 
is large and the object to be heated is small, so that 
while heat is escaping by radiation and conduction in 
every direction, it is utilized in only one. 

Where electric heaters are applied to industrial 
operations, most of these losses just named are avoided, 
because the energy is transformed at or within the 
object to be heated. Thus an electric stew-pan has 
the heat developed in coils attached to its bottom, and 
such coils are actually within the electric smoothing 
iron. This feature gives electric heating a great ad- 
vantage in point of economy for most industrial oper- 
ations. So great is this advantage, that in most in- 
dustrial applications of heat it is probably necessary 
to burn several times as much fuel if the heat is trans- 
mitted directly to the objects on which it is to act as 
when it is developed there by electric current. It 
seems certain, therefore, that electric supply systems 
can well afford to make rates for current that will in- 
sure its application to cooking on a large scale and to 
special heating in manufacturing plants, especially 
where current for these purposes can be delivered at 
times during each twenty-four hours when the power 
and lighting loads are much below their maximum. 
Users of heat for special purposes find it to their ad- 
vantage to pay something more than their former ex- 
pense for fuel in order to procure electric current to 
do the same work, because the labor and risk of local 
fires are thus saved. Applications of electric heat 
along industrial lines are now rapidly multiplying 
and its ultimate triumph in that field seems assured. 

For the general heating of the air in buildings the 
prospects are not so encouraging. Even here it seems, 
however, that there are many cases where electric 
heaters may displace those that burn coal or gas. The 
range of the problem may be gathered from the fuel 
cost of heat from gas or coal. Even in years when 
there is no strike among the miners $7 per ton is not 
an unusual price for the first grades of anthracite coal. 
At this price per ton of 2,000 pounds the cost per 
pound is 0.35 cent. Each pound of such coal yields on 
perfect combustion about 12,000 heat units, but in 
house fires generally the heating effect actually ob- 
tained is probably no more than 30 per cent of this, 
or say about 3,600 heat units per pound. One kilowatt 
hour of electrical energy is the equivalent of 3,438 heat 
units, and many electric systems are now able to de- 
liver this amount of energy to consumers on a eon- 
sumption of three pounds of soft coal costing 0.33 cent 
when this coal can be had at $2.50 per ton of 2,240 
pounds in carload or shipload lots. Under the several 
assumptions just made it appears that the cost of fuel 
in the electrical supply system per kilowatt hour de- 
livered is just about equal to the cost of anthracite coal 
to develop an equivalent amount of heat on the prem- 
ises of a consumer. The question then is whether con- 
sumers will pay enough above the amount which 
either they or the electric supply company must ex- 
pend for fuel, to induce that company to operate its 
plant for heating when the power and lighting loads 
are small. Considering the saving of labor to con- 
sumers, the fact that electric heat can be applied in- 
stantly when wanted, and that no combustion or gases 
accompany its production, it seems that this ques- 
tion must have an affirmative answer in many cases. 

Illuminating gas is finding extending application in 
the warming of buildings, but in safety and in its 
effect on confined air it is much inferior to electrical 
energy for this purpose. It is also sound to assert 
that during many hours in each twenty-four electrical 
energy can be profitably sold for heating at rates that, 
make it at least as cheap as illuminating gas at the 
lowest common prices. 

Comparatively few cities in the United States have 
a rate as low as $1 per 1,000 cubic feet for illuminat- 
ing gas. At this rate the entire heating power of the 
gas obtained for one dollar is about 650,000 heat units, 
hut owing to imperfect combustion and to the high 
temperature of the burned gases, hardly more than 
325,000 units of heat are made available for general 
warming with ordinary gas stoves, for each thousand 
feet of gas consumed. This gives 3,250 heat units for 
one cent. At the rate of one cent per kilowatt hour 
the electric heat available for that sum is 3,438 units, 
or a little more than that obtainable from gas at an 
equal cost. As low a rate as one cent per kilowatt 
hour is already made in many instances to large users 
of electric motive power during the regular working 
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hours of each day. For a load like electric heating, 
that extends over the entire twenty-four hours of each 
day, an even lower rate might he maile with profit to 
the supply system. 

When the cheapness of electric heat is hetter under- 
stood by the public, and the desirability of all-day loads 
is more fully appreciated by central station managers, 
a great increase in the application of electric current 
to heating for industrial and general purposes is sure 
to follow. — Alton D. Adams. 



STUDY OF FOREST CONDITIONS. 

A study of forestry seems to be especially esteemed 
jn countries where there are no longer forests to 
study. Realizing how vital to the welfare of a nation 
is the preservation of its forests, the United States is 
making an endeavor to study and improve the forests 
of this country while there is yet time to preserve 
them. In furtherance of this work the United States 
Geological Survey has just published a paper which 
bears the title "Forest Conditions in the San Francisco 
Mountains Forest Reserve, Arizona." 

The San Francisco Mountains Forest Reserve com- 
prises portions of the broad summit and slopes of an 
elevated tract of land in north-central Arizona, which 
includes the southern part of the Colorado Plateau. 
The northern part of the area is dotted by several 
hundred volcanic cones and the southern part is 
gashed by numerous deep canyons. The altitude of 
the region ranges from 3,500 feet at Oak Creek in its 
southwestern portion, to 12,794 feet at the summit of 
San Francisco Peak. 

Among the coniferous trees in the reserve the yellow 
pine constitutes over 99 per cent of the total forest. 
The aspen takes first rank among the broad-leaved spe- 
cies, but has a close competitor in the oak. The chief 
lumber tree at present is the yellow pine, which is 
extensively cut and furnishes all of the mill timber 
sawed, used in, and exported from the region. Its 
average total height is 85 feet, with about 10 feet of 
clear trunk. The diameter averages 18 inches, which 
corresponds to an age of 180 years. In the 812,500 
acres of forest area examined 2,743,558,000 feet B. M. 
of standing timber were found, which gives an aver- 
age of only 3,377 feet B. M. per acre. It is evident 
that the yellow pine stands, even where entirely un- 
touched by the ax, do not carry an average crop of 
more than 40 per cent of the timber they are capable 
of producing. This condition is chiefly attributable to 
the numerous fires which have swept over the region 
within the last two hundred years, destroying seed- 
ling and sapling growth. 

The chief agencies through which the forests in the 
reserve suffer desl ruction are cutting, grazing, and 
fire. Logging operations have been carried on in most 
of the central forested areas that are tributary to rail- 
roads. The forest has been culled or cut from 148,84 5 
acres. The timber cut on these tracts has been con- 
verted into tie, stull or round mining timber, and saw 
logs. 

Grazing, especially sheep herding, is ruinous to tho 
seedling growth of a young forest. Sheep are espe- 
cially fond of the young aspen, which springs up as the 
first restockage on the non-forested park lands at the 
base and on the slopes of the San Francisco Mountains. 
It was found that the destruction of seedlings on any 
particular tract of land ranged from 50 per cent to 
total after a single passage over such ground by 2,000 
head of sheep. 

Fires have been of frequent occurrence in all por- 
tions of the reserve. The badly-burned areas, on which 
the destruction has been 60 per cent or more, aggre- 
gate 6,790 acres. The origin of fires in recent years 
may, in part, be ascribed to the carelessness of sheep 
herders, in part 1o sparks from engines on the Atchi- 
son, Topeka & Santa Fe Railroad, but by far the larger 
number of fires are due to lightning, and this cause 
has, of course, always operated. Sections exist on 
which 50 per cent of the mature yellow pine has been 
either wholly or in part killed by lightning strokes. 

Among other interesting questions considered in this 
paper are the low reproductive ratio of the yellow pine, 
the influence of the forest on run-off, the grazing value 
of the reserve, and the effects of sheep herding on the 
forest floor. The hulk of the paper is devoted to de- 
tailed descriptions of the areas, by range and town- 
ship, that make up the reserve. 

»-t--»- •■*- ■ — 

LONG-DISTANCE NON-STOP RAILROAD RUNS IN GREAT 
BRITAIN— A NEW WORLD'S RECORD. 

A new record in railroad traveling has been estab- 
lished by the Great Western Railroad, of Great Britain. 
On July 1 a regular non-stop daily train service was 
established between the London terminus at Padding- 
ton and Plymouth. The distance is 246 miles, and 
the "Cornishman Limited Express" is scheduled to 
cover the journey in each direction in 265 minutes 
without a single stop. This supplies an average speed 
of 55.69 miles for the journey. This, therefore, con- 
stitutes the longest non-stop railroad run in the world. 

Ever since the year 1896 this railroad has retained 
such a non-stop record, for in that year the railroad 



company initiated a through n»n-stop train from Lon- 
don to Exeter, 194 miles, covered in '■', hours 4ft min- 
utes. During the subsequent years, however, this run 
has been increased to 3 hours 30 minutes, equal to an 
average speed of 51.7 miles per hour. In the recently 
inaugurated run, however, the time between these two 
points has been still further reduced by five minutes, 
increasing thereby the average speed to 56.7 miles per 
hour. Hitherto this railroad has not been able to make 
the journey a non-stop one beyond Exeter, owing to 
the absence of the water trough between the tracks 
from which to replenish the engine's water supply. 
Now, however, a trough has been laid down at Star- 
cross, between Exeter and Plymouth. Furthermore, 
the coal capacity of the engine has been considerably 
increased, and larger lubricating boxes have been sup- 
plied, so that the oil boxes can contain a sufficient sup- 
ply for the entire journey. 

Meritorious though this run of 246 miles in 265 
minutes is, yet, if the necessity arises, the speed can 
be considerably accelerated. This fact was demon- 
strated on May 9 last, with the mail-train run in con- 
nection with the North German Lloyd liner Kron- 
prinz Wilhelm. On this occasion the train covered the 
distance of 246% miles from the dock at Plymouth to 
Paddington in the remarkably short time of 3 hours 
46 minutes. The run, however, was not a non-stop, as 
a mail van was detached and engines changed at Bris- 
tol, necessitating a halt of 3 minutes 43 seconds, which 
stop, however, was included in the time of the run. 
The average speed on this occasion was 65.49 miles per 
hour for the whole journey, and the last '36 miles of 
the run to Paddington was covered at the rate of 79.17 
miles per hour. On the occasion of the trial run of 
the "Cornishman Limited Express," a new record was 
made between London and Bath, the 107 miles being 
completed in 102 minutes. 

The road, although not so level as that between Cam- 
den and Atlantic City, is yet comparatively easy, but 
after leaving Exeter the road becomes more difficult. 
Especially so is the last 52 miles into Plymouth, the 
track abounding in stiff gradients of 1 in 40, with 
numerous sharp curves, which militate considerably 
against fast traveling. 

There is strenuous friendly rivalry at present exist- 
ing among the various English railroad companies to 
establish non-stop records. The London and North- 
western Railroad is contemplating the establishment 
of a through non-stop service between London and 
Carlisle, a distance of 299% miles. They have al- 
ready made such a run with a "special," which covered 
the journey in 5 hours 43 minutes, an average speed of 
51 miles per hour. With their latest type of engines, 
however, this railroad company could considerably in- 
crease this speed if desired. On the occasion of the 
Postal Congress at Glasgow last year, the train con- 
taining the delegates, and representing a weight of 450 
t«ns, was hauled over the 401 % miles between the two 
cities, both on the outward and return journeys, with- 
out a stop in 6 hours and 6 hours 5 minutes respec- 
tively, at average speeds of 66.9 miles and 66 miles 
per hour. 

Already the boat trains running from Liverpool to 
London in connection with the incoming American 
mails, three or four times a week, cover the 192 miles 
in 3 hours 45 minutes, an average speed of 51 miles 
per hour. Other notable long-distance non-stop runs 
on this system include Wigan to Willesden, 188% 
miles, in 3 hours 41 minutes, average speed 51.1 miles 
per hour; London to Stockport, 183 miles, in 3 hours 
18 minutes, speed 55.4 miles per hour; London to 
Chester, 179 miles, in 3 hours 33 minutes, speed 50.4 
miles per hour. 

The Midland Railroad also have inaugurated several 
noteworthy long non-stop runs. The record is that 
recently instituted between London and Leeds, 198 
miles, in 3 hours 45 minutes; speed, 52.8 miles per hour. 

The Great Northern Railroad, which for many years 
has been considered the crack fast railroad of Great 
Britain, but which has since lost its reputation in this 
respect, is also completing arrangements whereby it 
will be able to regain its lost prestige. Several of 
the through northern expresses cover the journey 
every day between Grantham and London, 105 miles, 
without a stop. Their present longest non-stop run is 
between Wakefield and London, 175% miles, in 3 
hours 10 minutes, an average speed of 55.5 miles per 
hour. Owing to the institution by the 'Midland Rail- 
road of a through express between London and Leeds, 
the Great Northern, which also serves the latter town, 
is instituting a similar service, the 185V> miles to be 
covered in 195 minutes — an average speed of 57.07 
miles per hour. 

The Great Northern Railroad also proposes consid- 
erable accelerations in connection with the East Coast 
expresses. For this purpose mammoth powerful en- 
gines have been constructed. These are designed by 
the railroad engineer, are of the compound "Atlantic" 
class, and represent the limit of the dimensions of a 
locomotive of the normal type in Great Britain. They 
have been specially designed to work the East Coast 
route express trains at a speed varying from 55 to 60 



miles per hour, with loads of from 380 to 400 tons be- 
hind the tender. 

The special feature of this type of engine is the 
length and circumference of the boiler. The inside 
diameter of the boiler is 5 feet 6 inches, and the length 
of the tubes, representing the distance between the 
smoke-box and the fire-box, 16 feet 3 inches. The heat- 
ing surface furnished by the tubes aggregates 2,800 
square feet, while that of the fire-box supplies about 
another 200 square feet. The grate area is 82 square 
feet. The working steam pressure is about 185 pounds 
per square inch. The two outside cylinders measure 
18 inches diameter by 24-inch stroke, and the diameter 
of the four driving coupled wheels is 6 feet 8 inches. 
The length of the engine and tender is 58 feet over all, 
and their combined weight in working order is 110 
tons. 



SCIENCE NOTES. 

A new local anaesthetic of the cocaine order has been 
discovered. It is called "eucaine," and the advantage 
of the drug will enable the carrying out of those oper- 
ations otherwise impossible with chloroform, owing 
to heart weakness of the patient. It will also enable 
the surgeon to take more time over his work. Al- 
though scarcely adaptable for amputations, it will he 
useful for treatment of the thyroid glands. The eu- 
caine is injected by means of a hypodermic needle un- 
der the skin at the place where the incision is to be 
made. After a few moments the skin may be cut 
without the patient feeling anything. As different and 
independent parts are exposed, the drug is dropped at 
intervals of a few minutes. A highly successful oper- 
ation with this anaesthetic was recently carried out in 
a London hospital, the operation lasting one and a half 
hours. 

The use of an automobile to form a portable sta- 
tion for astronomical work was brought out in a paper 
recently read before the Acadfimie des Sciences. The 
work was carried on by Messrs. E. Tronchet and Henri 
Chretien, accompanied by the well-known chauffeur 
Maurice Farman. The report relates to the study of 
the Leonids in 1903 and the determination of their 
altitudes by the method of simultaneous observations. 
The systematic observation of the Leonids was car- 
ried on during that year at the Observatory of Chev- 
reuse, with a view of determining the relative position 
of these bodies with greater precision. To carry this 
out, the observations were made simultaneously at two 
different stations situated about 18 miles apart. This 
distance is large enough so as to make the errors of 
observation relatively small, and, on the other hand, 
il is sufficiently short to allow of a sure identification 
of the meteors which are observed by the double method. 
The first station was located at the Chevreuse Obser- 
vatory, whose co-ordinates are: West longitude, deg. 
19m. 6s.; N. latitude, 48 deg. 42m. 33s.; altitude, 163 
meters. The second station was placed in the Beauce 
region at Authon la Plaine (co-ordinates deg. 23m. 
Is.; 48 deg. 27m. 16s.; altitude, 145 meters). The rec- 
tangular distance between the stations measures 28.7 
kilometers, and the azimuth of the first, relative to the 
second, is +10 degrees. As at that time of the year 
the weather was not generally favorable, in order to 
make the work easier to carry out the second station 
was formed by an automobile equipped with the neces- 
sary apparatus, which could be driven to the observa- 
tion point in less than an hour in case of favorable 
weather. This method of arriving at the spot was all 
the more appreciated as the radiating point of the 
Leonids did not rise until very late and the observation 
had to be made during the latter half of the night. 
The observations were made on the nights of the 13-14tk 
and 14-15th of November from 1 to 5 o'clock, and were 
registered on a special chart which was furnished by 
the Meteor Commission of the Astronomical Society. 
Chronometers (checked up before and after) gave the 
exact time. The number of meteors registered was 
83 and they appeared to come from four principal ra- 
diants. The co-ordinates of these sources are as fol- 
lows: 

A.R. D. 

137 deg +23 

75 45 

110 32 

67 17 

The meteors which were observed simultaneously at 
the two stations were identified by the coincidence of 
the readings. Out of twenty-two such coincidences, 
twelve presented sufficient guarantees of exactitude to 
allow of calculating the altitudes. The report gives the 
various data for the twelve meteors, together with the 
altitudes. The mean height of apparition is 103.6 kilo- 
meters; that of the disappearance is 75.8 kilometers. 
The mean length of trajectory is 35.2 kilometers. 



Mr. Lyman B. Brainerd, the treasurer of the Hart- 
ford Steam Boiler Inspection and Insurance Company, 
has been elected to the presidency of that corporation 
to succeed the late J. M. Allen. Mr. Brainerd has had 
a large experience in the management of corporations, 
and he will retain his office as treasurer. 
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AUTOMATIC COUPLING FOE AIR-BRAKE HOSE. 

A new form of automatic coupling for the air-brake 
hose of railway cars has been invented by Messrs. 
Archibald F. Allen an* John A. Lenhoff, of 1906 Scott 
Street, Wilmington, Del. This coupling is illustrate* 
in the accompanying engraving. Clampeil to the enils 
of the hose are metal elbows, which are supported in 
hangers depending from the ends of (he car platform. 
Projecting forward from each elbow is a short pipe 
section, provided at the outer end with the improved 
type of coupling head. This, it will be observed, con- 
sists of a tubular body provided with fingers, 
indicated at A and B in the drawing. The 
fingers of each coupling head are formed with 
parallel faces, which are slightly concave, to 
fit closely over the body portion of the opposing 
coupling head. Beyond this parallel section 
the fingers diverge, forming an angle of about 
sixty degrees with each other. In order to hold 
the pipe sections approximately horizontal 
when in uncoupled position, they are each pro- 
vided with a heavy coil spring, which is held 
under tension between the coupling head and 
the supporting hanger. When the opposing 
coupling heads of two cars are brought into 
engagement with each other, the opposing 
fingers will ride one upon the other, bringing 
the coupling heads into perfect alinement with 
each other. The opposing faces of the coupling 
heads are provided with rubber gaskets, as 
shown at G, Fig. 3, so that when a coupling 
is effected, these gaskets will be pressed to- 
gether under action of the coil springs, and 
will thus effect an air-tight connection between 
the coupling heads. This construction will be 
found sufficiently flexible to allow for all move- 
ments of the train; but the coupling heads will be 
kept in perfect alinement, being held by the broad 
bearing faces of the fingers. As some cars are con- 
siderably higher than others, the construction shown 
in Fig. 2 is preferably used for supporting the metal 
elUow. The elbow, instead of being secured directly 
to the hanger, is fastened to a plate vertically adjust- 
able on this hanger. This permits the coupling section 
to be raised or lowered any required distance, to bring 
it into horizontal alinement with the opposing coup- 
ling head. 



screwed a ring binding the four segmental blocks and 
forks into one joint. If the screw is screwed right 
home on the cone, all the blocks are forced in evenly 
toward the center, thus tightening up the joint. If 
the ring is unscrewed, the joint is slackened. After the 
ring has been suitably adjusted in this manner it is 
locked into position. 

The advantage of this mechanism is greater strength 
over the system involving the ordinary forks pierced 
with bolts, and durability. Moreover, if necessary, and 
especially when employed in conjunction with large 




AN INGENIOUS ADJUSTABLE UNIVERSAL COUPLING. 
One of the greatest difficulties confronting the auto- 
mobile engineer, especially in those types of vehicles 
by which the drive is transmitted from the gear to 
the rear axle through a live axle, is the designing of 




The Coupler Dismantled, Showing the Component Parts 
of the Conical Screw. 

an efficient universal joint or coupling connecting the 
propeller shaft with the gear and axle. The weakest spot 
of many cars lies in this section of the mechanism, 
especially after the car has been in service for a short 
time, as considerable stress and strain are encountered 
at this point. Especially is this the case with those 
varieties of universal couplings in which there is no 
provision for making any adjustment to take up the 
wear. The consequence is that when the joints become 
slack, they cannot be tightened up, and the parts have 
to be renewed. 

This is a serious disadvantage, since, owing to the 
fact that these couplings invariably work in exposed 
positions and are not protected from dust and grit, 
they are liable to wear loose, rattle, and finally, ip. 
many cases, break down altogether. 

To overcome these deficiencies an ingenious uni- 
versal coupling has been devised by Mr. W. Newman, 
A.M.I.M.B., of Totteridge Park, Herts, England. The 
most distinctive feature of this mechanism is that by 
means of a simple arrangemen* the working parts of 
the joint are rendered adjustable, the effect of which 
is that the results of wear can be neutralized and the 
joint can always be kept adjusted to a nicety. 

The principle of the design of this apparatus can be 
realized from our first illustration showing the joint 
dismantled. The ends of the two shafts are forked 
and to the sides of these forks are fitted four seg- 
mental blocks. A conical screw is cut on the outer 
surface of each of these blocks, and on this cone is 



COUPLING FOR AIR-BRAKE HOSE. 

shafts, it can be tightened up so as to drive as a prac- 
tically solid shaft and yet yield immediately to any 
bending stress. The same system, again, with but a 
slight deviation in the general design, can be applied 
for coupling the engine to the gear or for connecting 
any two pieces of shafting together. 
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Trackless Railway in Prussia. 

A trackless railway is being erected by the com- 
munity of Mannheim, which will be the first of its 
kind in Prussia. It will run from Mannheim to Lan- 
genfeld and will be about 2 1 /; miles long, with two 
short branches intended for freighting purposes. 

The main line will serve for the transportation of 
persons, baggage, mail, and freight. An extension is 
possible at both ends. The roadway from Mannheim 
to Langenfield is 23 feet wide, with a good basaltic 
cover about 15 feet in width, running almost 
in an air line, with the exception of a few 
curves. A special contrivance for coupling is 
provided in order to keep the cars exactly 
in line; this takes the place of wheel 
flanges in ordinary rail trains. The build- 
ings to be erected for use of the railway are 
a power house, car barns, repair shop, and 
offices. For the running of the railway a cur- 
rent of about 550 volts will be furnished. The 
power will be conducted to and from the cars, 
which are provided with electric motors, by 
means of two revolvable poles, placed on the 
top of the cars, and sliding blocks enabling the 
train to move sideways from 10 to 12 feet. 

The wiring will consist of two hard copper 
wires, with hard rubber insulators, carried 
by iron poles about 18 feet above the middle 
of the road. For entering farmyards lying 
close to the road there will be used, instead of the 
regular wire, a connector and flexible cable 50 to 70 
feet in length, by means of which the current will be 
transmitted to the motor car. Ordinary electric cars 
have but one pole, and the second pole of these railless 
cars serves for conducting back the current, which is 
otherwise done through the rails. 



When these trains pass each other, one will remain 
slant) m# under the wires and disconnect its current 
until the other has passed. The trains will consist of 
an electric locomotive for drawing two or three cars, 
driven by two electric motors of from 25 to 40 horse- 
power, and will be furnished with the necessary illu- 
minating apparatus and brakes. The conducting 
crew has its place on the locomotive. The cars for 
carrying freight have a capacity of about 5 tons. These 
cars will be coupled in such a manner that the wheels 
of the car following run alongside the rut of the for- 
ward one, thus making a wide rut and avoid- 
ing the damaging of the road on wet days. 
Some of the cars will be open and some closed, 
and all will be fitted with the necessary brakes. 
Farmers' wagons can be attached to the end of 
the train, requiring only that the ordinary 
tongues of the wagons be replaced by shorter 
coupling tongues. 

For the passenger service a motor omnibus, 
having a seating capacity of sixteen and stand- 
ing room for eight, is provided. In case of an 
increased passenger traffic a similar car, but of 
lighter construction than the motor omnibus, 
will be added. Five or six double trips at the 
rate of 8 to 10 miles per hour will be made 
daily on schedule time. For the accommoda- 
tion of the workingmen, in the morning and 
evening, two labor trains consisting of motor 
car and one or two passenger cars will be 
added. Freight will be carried on week days 
only, as conditions may require, and during 
the intervals between passenger trains. The 
fare for the entire trip will be 6 cents. For 
carrying freight the charge will be $2.38 per 
carload of 10 tons. Subscribers and parties 
doing a large freight business will be allowed a discount. 
* i > i m 

JMolor lYlail Cars in Geruiany, 

The Bavarian ministry of transportation has re- 
cently issued tenders to a large number of firms for 
the supply of railroad motor cars. For main roads 
two sizes of motor cars are proposed to be built, and 
for branch roads one size — however, in two patterns of 
different capacity. The large motor cars for branch 
roads are required to pull a trailer of 2 tons, and the 
smaller ones each about three-quarters of a ton to 1 ton 
gross weight. The large cars are intended to accommo- 
date the entire passenger, mail, and freight service on 
small local roads, while the smaller cars are to be 
used on roads where a separate passenger and freight 
service may economically be maintained. On these 
lines the motor cars are to serve for the transporta- 





Section and Partial Side Elevation, Showing 1 the Application of the 

Joint for Coupling the Motor to the Transmission Gear 

of an Auttmolbile. 



tion of passengers' baggage, and possibly also for the 
transportation of a limited number of passengers, 
while the freight and regular parcel-post service will 
be maintained by local trains. All motor cars for 
main and branch roads will only have one class of 
passenger accommodation, similar to the third class 
on regular German railroad trains (wooden unuphol- 
stered seats), but the same will also have a special 
compartment for passengers with heavy baggage, or 
to be used for standing room in event of emergency 
during extraordinary rush of passengers. 

The extreme speed per hour of the large cars (with- 
out trailer) is to be 46.6 miles; of the small cars, 37.3 
miles; and on branch roads, 31 miles. 



THE ADJUSTABLE UNIVERSAL JOINT COMPLETE. 



The first of the new type of battleships for the 
British navy has been launched at Pembroke. This 
warship is a combination of the battleship and cruiser, 
possessing the most prominent features of each, being 
large. 1 and more heavily armed than the cruiser of 
the latest design, and resembling the battleship in 
many respects. The armament is particularly for- 
midable, comprising six 9.2-inch guns, ten 6-inch, and 
twenty-eight smaller quick-firing weapons. There are 
three submerged torpedo tubes. The main armament 
is carried in a citadel amidships. Under all the 6- 
inch guns are small auxiliary magazines and shell 
rooms. The maximum speed is to be 22.33 knots per 
hour. The battleship cruiser, as it is called, will cost 
$5,659,410 to complete. 
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A FIREMAN CLAD IN A PROTECTIVE SUIT, TO WHICH AIR IS SUPPLIED. 



THE BRITISH FIREMAN'S MASK AND SMOKE 
JACKET. 

BY W. G. FITZGERALD. 

The Metropolitan Fire Brigade of London 
now have among their outfit, not only at 
the Southwark headquarters on the south 
side of the Thames, hut also at all the lead- 
ing sub-stations, a number of ingeniously 
contrived apparatus which are something 
more than mere masks enabling the firemen 
to enter smoky buildings, being regular 
jackets and masks combined, and the wearer 
being supplied Willi fresh air by means of 
pumps, precisely as though he were a diver 
entering the depths of the sea. 

The utility of this apparatus was very 
fully demonstrated a few weeks back, when 
a great and destructive Are broke out at a 
large chemical works on the eastern out- 
skirts of London, the smoke from the burn- 
ing material being dense, deadly, and poison- 
ous in the extreme. 

These apparatus, or at any rate, the more 
elaborate of them, are made by regular div- 
ing engineers. 

Foremost among these apparatus comes 
the Fleuss dress, which is more especially 
designed to enable miners and mine officials 
to enter pits and shafts after a disastrous 
explosion of coal dust or fire damp, when 
it would mean certain death for any one to attempt stand the use of this invaluable apparatus are the men the aid 
to respire the poisoned air. It is not too much to say w ho work in the great sewers of London. It happens in the 
that hundreds of lives have been saved by means of hy no means infrequently that a Jarty of three or four caverno 
the Fleuss apparatus. 

Then, too, in most of the 
big refrigerating works in 
England, these jackets and 
masks are kept handy, much 
as fire-extinguishing appar- 
atus are kept, so that in the 
event of any accident hap- 
pening in the ammonia 
chambers, the rescuers may 
venture in with perfect 
safety to themselves, and 
ciTrcl the work of rescue. 

The London firemen are 
thoroughly well versed in 
the use of these jackets and 
ni'sks, and in considerable 
fires where their use is 
ns^.essary, they are taken on 
the engine in sets of two 
or four together with the 
necessary air pumps, which 
supply pure air to the com- 
municating pipes. 

Of course the fireman so 
accoutered has to be very 
oreful in making his way 
not to get his air pipes en- 
tangled. There are other 
apparatus of somewhat simi- 
lar kind, however, which do 
not need to be supplied by 
outside air pumps, but have 
a system whereby the re- 
spired air is purified and 
the necessary elements 
added to it, so that it can 
be breathed over again. 

Another class of London 
public servants who under- Tfie Ballo(ms Before the Ascension. 



men taking their way through the main sew- 
ers, jack-booted and up past their knees in 
water, suddenly encounter an accumulation 
of mephitic gas. 

Probably one or two of them may contrive 
to escape, leaving their companion or com- 
panions unconscious in the water or in the 
flat-bottomed boat which is sometimes used 
in the great sewers of London. Forthwith a 
rescue party is organized, and the Fleuss ap- 
paratus or another of the same kind is 
brought into requisition, with the result that 
the men overcome are without difficulty 
brought safely to the bottom of the manhole, 
and then raised without difficulty to the 
street surface. 

These curious "diving dresses," as they 
may be called, since they enable the wearer 
to breathe in an otherwise impossible ele- 
ment, are often carried on board British 
warships, so that in the event of explosion, 
or similar accident, rescues can be effected 
before men unconscious or wounded can be 
wholly suffocated by smoke or gas. 

The masks and jackets may also be found 
in such establishments as the great govern- 
ment powder mills at Waltham Abbey, par- 
ticularly in the department where the secret 
explosive cordite is manufactured out of gun- 
cotton. Many a rescue has been effected by 
of this apparatus after a serious explosion 
incorporating mills, or the semi-subterranean 
us structures in which the various nitrocom- 
pounds are handled. 




REGISTRATION BALLOONS 
IN ITALY. 

Europe has recently taken 
the Initiative in the use Oi 
balloons for fathoming the 
mystery of certain phe- 
nomena of the physics of the 
globe. An international 

commission with headquar- 
ters at Strasburg has been 
formed under the presi- 
dency of Prof. H. Hergasell. 

It is proposed to send up 
registration balloons to dif- 
ferent altitudes during each 
month with a view to estab- 
lishing the laws relative to 
the variation, with the 
height of the pressure, hu- 
midity, and temperature. 
The idea is, generally speak- 
ing, to collect once a month 
data that shall permit of 
constructing, so to speak, a. 
map with horizontal curves 
of the thermic, barometric, 
and hygrometric states of 
the atmospheric ocean on a 
given day by figuring along- 
side of the isobars at the 
sea (isotherms, etc.), the 
isobars at 5,000 meters (16,- 
405 feet), and, if possible, 
at 1,000 meters (11,281 feet), 
etc., by making use of the 
data afforded by the bal- 
loons and of those furnished 
by mountain observatories. 





Psychroraetric, Thermometric, and Barometric Apparatus 



Registering Apparatus. 
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The modus operandi is as follows: The obser- 
vatory directors have to study the registering ap- 
paratus before anil after the ascension, anil see that 
the ascension is properly made. As soon as a tele- 
gram is received announcing the place where the 
balloon has fallen, the director proceeds thither, 
takes notes as to the descent, and removes the balloon 
and apparatus. Upon returning to the observatory, he 
fixes the diagram with gum-lac dissolved in alcohol, 
makes a detailed report upon the meteorological con- 
ditions previous to and during the ascent, and sends 
the whole to Prof. Hergasell, superintendent of the 
Meteorological Institute of Strasburg. At Strasburg 
the various diagrams obtained at the different aeronau- 
tic stations are studied and the results thereof co- 
ordinated. The material is afterward published in a 
special organ entitled "Veroffentlichimgen der inter- 
nat.ionalen Kommission fur wissenschaffliche Luft- 
schiffahrt." 

The balloons employed are double, i. c, they consist 
of an upper bag 6 l /£ feet in diameter, inflated with 
hydrogen to a tension so calculated as to cause it to 
burst when it reaches an altitude of 12 or 18 miles. 
The lower bag, on the contrary, is much less inflated, 
and is simply designed to act as a parachute when the 
other bursts. It carries the car and the exploring in- 
struments, viz.: a thermometer, a barometer, and a 
hydrometer. These apparatus, through a clockwork 
movement, register different lines upon a revolving 
drum coated with lampblack. 

In Italy, the first experiments were made on March 
3 and April 14, 1 904, and were directed by Prof. 
Camillo Alessandri, superintendent of the Meteoro- 
logical and Geodynamical Observatory of Paris. This 
place was selected as the Italian station for sending up 
registration balloons because it is situated in the im- 
mense plain of the Po, far from mountains and the sea. 

On the 3d of March the weather was so had that it 
was impossible to take any other photograph than the 
one representing the members of the commission. On 
the contrary, we are indebted to the courtesy of Prof. 
Alessandri for a series of views of the ascension of 
April 14, two of which represent different phases 
thereof. Another represents the car with the register- 
ing apparatus, and another still the psychrometer, the 
thermometer, and the barometer tracing curves upon a 
cylinder coated with lampblack, along with the dia- 
gram of April 14. 

The ascension of the 14th gave a very good diagram 
of the pressure. The minimum ordinate corresponds to 
a pressure of 82 millimeters (3.228 inches) of mercury 
in ordinary weather. The curve of the humidity (the 
highest of the three) is also very characteristic. The 
pen of the thermograph unfortunately ceased to 
operate at about two-thirds of the altitude. It takes 
the cylinder one hour to make an entire revolution. 
It is therefore impossible to introduce into the baro- 
metric indications the desired correction of tempera- 
ture, and, consequently, to say what was the maximum 
altitude reached by the balloon, and what was the 
lowest temperature. This, however, is of but relative 
importance. 

The experiment of March 3, on the contrary, reveals 
a new fact, and that is that, contrary to what has 
hitherto been thought, the temperature above 12 miles 
altitude appears to remain constant. This first result, 
should it be confirmed, will well inaugurate the series 
of experiments directed by Prof. Alessandri, from 
whom there is much to be expected in this matter, 
since it is under his direction, also, that is being built, 
at 14,092 feet above sea level, the observatory of Monte 
Rosa, which will be the highest one in Europe, and per- 
haps in the world. 



SIR WILLIAM RAMSAY. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERMAN. 

The eminent English scientist, Sir William Ramsay, 
whose name is so intimately associated with the new 
element radium, is a born chemist. He has always 
lived and moved in a scientific atmosphere. His 
grandfather was a large manufacturing chemist; his 
father was also intimately connected with the science, 
though he practised as a civil engineer, while his 
mother's father and brothers were all physicians and 
chemists. 

Sir William Ramsay is one of the world's youngest 
scientists, being only fifty-two years of age. He is a 
Scotsman by descent and was born in Glasgow in 
1852. His uncle, who was a sugar planter, when he 
died left his library to young Ramsay's father. This 
library contained a selection of books on chemistry, 
one of which exorcised a peculiar fascination for the 
youth. This was "Graham's Chemistry," which Sir 
William says he "read with great eagerness while he 
was a youngster," and which he describes as "clear and 
interesting as a novel." Curiously enough, some years 
later this scientist stepped into the shoes, as it were, 
of the master who had been bis inspiration — professor 
of chemistry at London University College, an ap- 
pointment formerly tilled by Prof. Graham. 

Sir William Ramsay received bis primary education 
at the Glasgow Academy, From this he passed to the 



Glasgow University. When the time arrived for him 
to select his profession he decided to adopt medicine, 
and entered the laboratory of an analyst to gain his 
elementary knowledge. His spare time he devoted to 
attending lectures on chemistry at the University, and 
particularly patronized the lectures of Lord Kelvin, in 
whose class he secured the third prize. 

At nineteen years of age he left Glasgow and went 
to Tubingen University, where he remained two and 
a half years and eventually secured his degree. He 
was twenty-one years old when he returned to Eng- 
land and became assistant to the technical chair of 
chemistry at the Andersonian University, which post 
he occupied for two years. 

In 1874 he was appointed tutorial assistant in chem- 
istry at the Glasgow University. This office he filled 
for six years, vacating it only to succeed to the pro- 
fessorship of University College at Bristol. At the 
time of his appointment Prof. Marshall, the eminent 
political economist, was principal of the college, but 
Sir William Ramsay had only been with him a year 
when he resigned, and the professor of chemistry be- 
came the principal of the college in his place. 

This period was one of the most arduous in the life 
of Sir William Ramsay. He not only filled the prin- 
cipal's chair and carried out those official duties, but 
he continued his chemistry lectures as well, and tilled 
the dual office for some six years. In 1887 the chair of 
chemistry at the University College, London, fell va- 
cant, and Sir William Ramsay was appointed to the 
office, a position which he accepted, and forthwith 
resigned his Bristol appointments. 

Sir William Ramsay may be said to have first 
brought himself to the public notice by his brilliant 
discoveries of unknown and unsuspected constituents 
of the atmosphere — discoveries made partly with the 
collaboration of Lord Rayleigh. As a reward for 
their labors these two scientists were awarded the 
Hodgkins prize of the Smithsonian Institution of 
$10,000. 

Valuable though these discoveries were, they had 
merely brought Sir William Ramsay to the threshold of 
still greater possibilities. In the spring of 1895 his at- 
tention was drawn to the experiments of Dr. Hille- 
brand, an American chemist who had succeeded in 
deriving a new gas from certain minerals. The features 
of this gas caused the discoverer to advance the theory 
that the minerals from which he had prepared this gas 
were the constituents of argon. 

Sir William Ramsay followed up Dr. Hillebrand's 
investigations and procured a quantity of these min- 
erals. He heated them, and eclipsed his previous ef- 
fort by obtaining helium. The characteristic line of 
this gas had been found in the solar spectrum by the 
French astronomer Janssen as far back as 1868, and 
had been designated helium by Profs. Frankland and 
Lockyer. Sir William Ramsay, however, was the first 
scientist to obtain it. 

In 1897 in the course of an address before the chem- 
ical section of the British Association for the Ad- 
vancement of Science at Toronto, Sir William Ramsay 
further stated that there were three other gases which 
had so far resisted discovery. Furthermore, he was so 
bold as to describe some of their most salient charac- 
teristics. This was a bold assertion to make, even for 
an expert chemist, and Sir William Ramsay must 
have been exceptionally confident of deriving them. 
Such a feat of prophesy has only once before been 
equaled. This was by Prof. Mendeljeff of St. Peters- 
burg, the enunciator of the law of periodicity. The 
three gases which Sir William Ramsay so described 
before their actual discovery, were neon, krypton, and 
xenon. 

In five years Sir William Ramsay had discovered 
no less than five new elements in the air — a remark- 
able achievement, the value of which may be more 
comprehensively gaged from the fact that from 1863 
to 1875, a period of twelve years, only two elements 
had been, discovered — indium in the former year and 
gallium in the latter. 

At the present moment the scientific world is still 
busily occupied studying the results of Prof. Ramsay's 
experiments with radium, and the transmutation of 
metal'3. Prof. Rutherford and Mr. Soddy, of Montreal, 
suggested that it was not improbable that one of the 
products of decomposition of the emanation from ra- 
dium salts would prove to be helium. Sir William 
Ramsay, in concert with these scientists, set to work 
to substantiate the theory, and undoubted spectroscopic 
evidence was obtained that helium is a product of the 
disintegration of the emanation. 

This discovery was obtained in a peculiar manner. 
Mr. Soddy observed that the gas emanating from a 
compound of radium was not affected in any way by 
any chemical reagent, and that it is self-luminous. 
Prof. Rutherford and Mr. Soddy concluded from this 
fact that it was perpetually transforming, and that 
1he luminosity was due to the parting of electrons in 
changing its condition. From this it was surmised 
that it ehanged into something, but the question was, 
What? Sir William Ramsay came to the rescue. He 
collected the gas ol radium and subjected U to spec- 



troscopic inspection. It was found to be peculiar. 
Two days later it was again examined and the spec- 
trum of helium was observed, growing brighter and 
brighter as the spectrum of the gas decreased in dis- 
tinctness. Ten days afterward the evolution was so 
far advanced that the material into which the lu- 
minous gas had changed was found. This discovery 
is momentous in its value; for does it not mark a new 
turning point in applied chemistry? At any rate, 
it must have been a source of peculiar satisfaction to 
Sir William Ramsay to discover that radium was 
emitting his own discovery, helium. 

Sir William Ramsay is a most skillful mechanician. 
As he invariably works with such infinitesimal quan- 
tities, the experiments necessitate the employment of 
delicate and special apparatus. All this Sir William 
makes himself, as it would take too long to inculcate 
another workman as to his requisitions. He has 
even devised a new method of glass blowing in order 
to obtain the special minute vessels he requires for 
his researches. Some idea of the small quantities of 
material with which this distinguished scientist works 
may be gleaned from the fact that in some of his re- 
cent radium investigations, Sir William was using less 
than a cubic millimeter of gas, a quantity which could 
be placed in less space than a pin's head. This ac- 
cumulation was the resuit of two months' work, from 
which one can estimate the rarity of radium. 

Few men have received more decorations than Sir 
William Ramsay in recognition of their scientific 
achievements. That rare award, the Hoffman founda- 
tion gold medal, which is bestowed only once in five 
years upon a foreigner, was presented to him for "dis- 
tinguished work in the field of general chemistry, 
particularly for the discovery of new ingredients in 
the air." This medal was instituted in 1888 and is 
called after the celebrated German chemist of whom, 
curiously enough, Sir William Ramsay was formerly 
a pupil. The English scientist was the first man to 
whom the medal was presented. 

He is also an officer of the Legion of Honor, and a 
corresponding member of the Institute of France. He 
is furthermore an honorary member of all the leading 
scientific associations both in Europe and this cour'.ry. 

He has contributed numerous scientific papers deal- 
ing with his discoveries and their influence upon 
present scientific knowledge. The most important of 
these publications are those dealing with "The Molecu- 
lar Surface-Energy of Liquids"; "Argon, a New Con- 
stituent of the Atmosphere," written in conjunction 
with his collaborator in this discovery, Lord Rayleigh; 
"Helium a Constituent of Certain Minerals"; "Neon, 
Krypton, and Xenon, Three New Atmospheric Gases"; 
and more recently several papers concerning the phe- 
nomena of radium. He is also the author of two text 
books on chemistry, as well as "The Discovery of the 
Constituents of the Air." 

Although he is a busy worker, Sir William Ramsay 
yet finds time to indulge in his recreations, which 
comprise cycling, the study of languages, and moun- 
taineering. He is also a great lover of music, and is 
an accomplished player upon the violin. 



A New Satellite of Saturn. 

In 1899 Prof. William H. Pickering, from an exam- 
ination of photographs taken for the purpose with 
the 24-inch Bruce telescope, discovered a new and faint 
satellite of Saturn, having a period of about a year 
and a half. (See H. C. O. Circular No. 43.) A fur- 
ther discussion of a large number of photographs has 
served to determine the elements of its orbit. Eleven 
photographs taken by Mr. Frost at the Arequipa sta- 
tion, under the direction of Prof. Bailey, enable us to 
follow the satellite from April 16 to June 9, 1904, and 
to correct its ephemeris. A full discussion by Prof. 
Pickering will appear in a few weeks in a forthcom- 
ing volume of the Annals. Meanwhile, to enable as- 
tronomers elsewhere to observe it at once, its position, 
angle, and distance from Saturn may be stated to be 
on July 14, 77.4 deg. and 17.8 min.; on July 24, 79.8 
deg. and 14.3 min.; and on August 3, 1904, 84.0 deg. 
and 10.5 min., respectively. Edward C. Pickering. 



Tlie Current Supplement. 

"Steel Making at Ensley, Alabama," is the title of 
the article which opens the current Supplement, No. 
1490. Excellent illustrations accompany the text. An 
article on the origin of radium explains in a popular 
way the elementary philosophy of radio-activity. Some 
interesting experiments in forcing plants by ether are 
described by the Belgian correspondent of the Scien- 
tific American. Messrs. C. E. Stromeyer and W. B. 
Baron conclude their discussion of water-softening ap- 
paratus. "Fertilizer from Fish Waste or Refuse" is 
the title of a most instructive article by C. H. Steven- 
son. Of archeological interest is an essay by Harlan I. 
Smith on a costumed human figure from Tampico, 
Washington. Many illustrations accompany this arti- 
cle. Kruile Guarini. who has made a special study of 
the use of electricity in agriculture, was commissioned 
to deliver a course of lectures on electroculture by the 
Minister «f Agriculture Qf Belgium. An abstract of 



July 23, 1 904. 



Scientific American 



his lecture is given. "The Recent Progress of Tan- 
ning as a Chemical Industry" is maile the subject of 
an exhaustive paper by J. T. Woo*. The first series 
of articles by the Paris correspondent of the Scientific 
Ameuuian on the cars in the Gordon Bennett Cup 
Race is published. Some extracts from a paper by J. 
Campbell Morrison on peat as a fuel may be found of 
value to those who are at all interested in fuels. The 
usual science notes, electrical notes, and consular notes 
will also be found in the Supplement. 



Electrical N»tes. 

An amalgamation of the patents of the De Forest 
and Maskelyne wireless telegraph systems has been 
effected. The object of this combination is to employ 
wireless telegraphy as a feeder to cable telegraphic 
systems. Indisputably there are numerous opportu- 
nities for the operation of either communication in the 
capacity as a feeder to cables, and over short distances. 
In co-operation with the cable companies, it is pro- 
posed to link isolated islands with the nearest cable 
stations, and to develop wireless communication be- 
tween ships and shore, and between vessels at sea. 
This combination will strengthen both systems. As is 
well known, the De Forest apparatus is a sound re- 
corder, the messages being received on the principle of 
a telephone, while on the other hand the Maskelyne 
system is a tape recorder. By this amalgamation, 
therefore, either system will be available according to 
requirements 

At a recent meeting of the Elektrotechnischer Verein, 
Berlin, Dr. Reichel, chief engineer to the Siemens- 
Schuckert Werke, read a paper on the Berlin-Zossen ex- 
periments. In connection with the difficulties attendant 
on the transmission of electric energy to large railviy 
systems, Dr. Reichel referred to the work done by the 
Siemens & Halske Company and the Siemens & 
Schuckert Werke. Experiments with high-tension al- 
ternating current for the operation of electric railways 
were begun as far back as in 1897, on a suggestion by 
Mr. Wilhelm von Siemens, with a view to ascertaining 
the working conditions of high-speed electric railways. 
Provided a means be found to transmit amounts of 
energy as high as 2,000 to 3,000 kilowatts to rapidly- 
moving cars, the problem may be solved in any special 
case. The Gross-Lichterfelde experiments, undertaken 
with this view, afforded a basis for the well-known 
Marienfelde-Zossen experiments, commenced immedi- 
ately afterward (in 1900). As a transmission of a 
high-tension current to the car did not offer any unsur- 
mountable difficulties, endeavors were eventually made 
to use not only three-phase but also single-phase alter- 
nating current for the operation of railways. As re- 
gards the respective advantages of single-phase alter- 
nating and continuous currents, Dr. Reichel thinks the 
conditions of each special plant to be the only means of 
realizing these. He accordingly does not deem it ad- 
visable wholly to abandon continuous-current opera- 
tion, the- more so as material improvements, especially 
with respect to the increase of tension, are possible on 
'these lines also, while many years' experience will, on 
the other hand, be necessary to fully realize the prop- 
erties of single-phase alternating-current operation. 
The best means of securing this experience would be, 
according to Dr. Reichel, to install some electric rail- 
way systems using this novel kind of current. 

The electric weld is becoming a more and more im- 
portant factor in many industries. During recent 
years the extension of, its application has been steady, 
and each year has witnessed its entrance into new 
fields. Sometimes, indeed, new manufactures, or new 
ways of obtaining results, have been based up»n its 
use. The electric welds under consideration are the 
results of the operation of uniting two pieces of metal 
by what is known as the Thomson process, first 
brought out by the writer and rendered available in 
commercial practice a considerable number of years 
ago. The rapidity, flexibility, cleanliness, neatness, 
accuracy, and economy of the electric process has won 
for it such an important standing in the arts that 
many future extensions in its application are assured. 
The uniformity of the work, the control of the opera- 
tion, the extreme localization of the heat to the particu- 
lar parts to he united, and the fact ihat the process 
is not limited to iron and steel, but can deal equally 
well with other metals, such as copper, brass, bronzes, 
and even lead, are characteristics of the electric weld- 
ing operation. In the wagon and carriage industry 
the process is applied in the production of tires of all 
sections, axles, hub, spoke and sand bands, fifth wheels, 
shifting rails, steps, shaft iron, etc., while it has found 
a large use in the welding into continuous strips or 
hands of the wires inclosed in rubber tires for holding 
them in place. The larger part of the dash-frames 
used in carriages in the United States are now prob- 
ably made by electric welding, while iron ano steel 
agricultural wheels are built, up, or have their parts 
united, by electric welds. To enumerate the many 
applications to the 'bicycle industry would be almost 
to catalogue most of the metal mrts of this rueful ma- 
chine. It must he borne in mind, too, that a. welding 



machine, slightly modified, is equally applicable for lo- 
cally heating parts in electric brazing or hard solder- 
ing, for upsetting, and for bending or shaping. In the 
wire industry the part played by electric welding is 
already quite important, and becomes steadily more 
so. Besides the mere simple joining of wires of iron, 
steel, or copper into long lengths, the welding of wire 
or strip into hoops for barrels, tubs, pails, etc., is sup- 
planting the older forms. Numerous machines are in 
operation turning out electrically-welded wire fence, 
much as a loom turns out cloth. — Blihn Thomson, in 
Cassier's Magazine. 



carry a negative charge. These forms of radiation, 
which he calls "pyro-rays," cause a strong ionization 
of the air. They produce the discharge of an electro- 
scope no matter what may be the sign of its charge, 
and will traverse a hermetically-closed recipient of 
cardboard. In the latter case their action is dimin- 
ished, however. They will also produce an induced 
fluorescence of a platinocyanide of barium screen, to 
a slight degree. The pyro-rays are given off in great 
quantity from an incandescent platinum wire and alHo 
by a disruptive discharge between any metallic wires. 



Rapid Coaling of "Warship* in Port. 

The British Admiralty are endeavoring to expedite 
the coaling of warships while in port. It is imper- 
ative in case of hostilities, when a warship has to re- 
turn to its naval base for fresh fuel supply, that such 
replenishment should be carried out as rapidly as pos- 
sible, in order to permit the vessel to return to the 
scene of operations, or proceed on its journey. For this 
purpose the navy department is acquiring special float- 
ing coal depots of different types and dimensions, adap- 
table to various ranges of operations. 

The latest type of this floating coal reservoir has 
been delivered to the dockyard at Portsmouth. It has 
been constructed by Messrs. Swan, Hunter & Co., of 
Wallsend-on-Tyne, and is of huge dimensions. The de- 
pot is constructed for carrying 12,000 tons of coal, and 
is sufficiently large to enable two first-class battleships 
or four smaller vessels to be berthed alongside and 
coaled simultaneously. The actual coaling operation 
is accomplished by means of Temperley transporters, 
three of which are erected upon each of four platforms 
with which the depot is provided. The depot will be 
moored at a suitable place in the harbor. Its advan- 
tage over projecting piers is that it can be towed to any 
desired position whenever required. With this type of 
coaling reservoir the fuel will be transported to the 
bunkers of the war vessels with much greater celerity 
and ease than is at present possible. 

Another type of coaling device which has proved 
highly successful is what is known as the "haulabout." 
These haulabouts are plain steel hulls, similar to 
barges, with hatchways extending nearly across the 
vessel. Fitted to each haulabout are two self-con- 
tained Temperley traveling tower transporters, the 
beams of which have a very long over-reach on either 
side, and are sufficiently high to take coal from a large 
collier, and deliver it directly to the boat deck of the 
largest battleships or cruisers, if necessary. For the 
purposes of transshipping the coal from the colliers 
to the hold of the haulabout, the towers are made to 
travel the full length of the vessel. Thus they com- 
mand the full extent of V\i hull of the barge both in 
filling and discharging. The capacity of a haulabout 
is 1,000 tons of coal. 

Bach tower of the transporter is fitted with a steam 
boiler and special engine for hoisting and convey- 
ing the load, for raising and lowering the overhanging 
parts of the beam, and for propelling the tower along 
the rails. This engine is also fitted with gearing and 
lifting tackle for removing and replacing the hatch 
covers, which are picked up and carried to the end of 
the vessel by traveling the towers along in the usual 
way. 

These haulabouts have been specially designed to 
provide a coaling vessel of considerable storage capac- 
ity, capable of being hauled about from vessel to ves- 
sel, where it can either supply coal from its own 
hold, or be used for discharging coal direct from 
the collier to the vessel to be coaled. The vessels are 
capable of filling their own holds, either from colliers 
or from the shore, for which purpose they are supplied 
with automatic dumping buckets. 



Pyro K-ays Given OflT by Incandescent "Wires, 

M. Tommasina has been making a series of re- 
searches upon the radio-activity which is produced by 
incandescent wires, and brings out some phenomena 
of a novel character. He finds that the wire gives off 
three different kinds of rays. The observations were 
made upon the loss of electric charge produced by a 
metallic wire heated to redness by a current and 
placed parallel to the metal disk of an electroscope or 
between the two plates of a condenser. In the latter 
case one plate is connected to ground, and the other 
1o the electroscope. Under these conditions he ob- 
serves various phenomena of loss of electric charge, 
and these can only be attributed to a radio-activity 
which is induced by the emanation from the incan- 
descent wire. In observing the nature of these emana- 
tions he finds three kinds of rays which he designates 
as a, /i, and 7', and calls the phenomenon "pyro-radio- 
activity." In the case of the a rays, the emission is 
stopped by even the thinnest screen of any kind of 
material. In free air it seems to diffuse, with a strong- 
ly-marked iendeney to follow the lines of electric force. 
It transports a positive charge. The fS rays will 
traverse a very thin screen of paper or aluminium 
(which absorbs the greater part, however) and they; 



A ut*in*bile N»(es. 

The report of the motorcycle endurance test held 
July 2 to 7, and consisting of a round trip run from 
New York to Albany and back, followed by a run to 
Cambridge, Md., has just been made. An average speed 
of 15 miles an hour was easily maintained. The minia- 
ture automobiles made an excellent showing. The five 
machines that scored the best in the complete test 
were 1%-horse-power "Indians," which had respectively 
1,317, 1,310, 1,3§9, 1,308, and 1,306 points to then- 
credit. Their nearest competitors were a l^i-horse- 
power "Rambler" (1,296 points), and two 2V4 -horse- 
power "Columbias" (1,295 and 1,292 points respective- 
ly). Besides the road endurance tests, a gasoline con- 
sumption test was held, in which a Yale-California 
machine covered 55 miles on one quart of fuel at a 
cost of about a mill a mile. The tests have thus thor- 
oughly demonstrated the practicability, utility, and 
cheapness of the American motor bicycle. 

The New York-St. Louis Automobile Run, under the 
auspices of the American Automobile Association, will 
start from this city Monday, July 25. The cars are 
expected to arrive at the World's Fair on August It) 
and join in the parade which will be held the following 
day, which is to be "Automobile Day" at the fair. At 
least 100 machines will in all probability start from 
New York. These will be joined by others .throughout 
the tour, and it is expected that fully 200 cars will 
enter St. Louis on the appointed day. A fee of $10 is 
charged for joining the run, and certificates will he 
given all cars that successfully complete it. 

The greatest hill-climbing contest that has ever been 
held was that up Mount Washington, which took place 
Monday and Tuesday of last week. Some attempts 
at mountain climbing have been made abroad by fol- 
lowing the roadbed of cogwheel railways, but no real 
mountain climbing contest over a road eight miles in 
length, with a continuous grade of from 5 to 20 per 
cent, has ever before been held. Some eighteen ma- 
chines participated in the climb. The most sensational 
as well as the fastest performance was that of Harry 
Harkness on his 60-horse-power Mercedes, which con- 
quered the mountain in 24 minutes, 37 3-5 seconds. J' 1 . 
E. Stanley, one of the pioneer inventors of the steam 
automobile in America, made the next best time in a 
6-horse-power steamer. This was 28 minutes, if) 2-5 
seconds. A 2-horse-power Metz motor bicycle covered 
the distance in the excellent time of 34 minutes, 11 3-5 
seconds. The best performances in the class for ve- 
hicles weighing between 1,000 and 2,000 pounds were 
those of a 24-horse-power Peerless (26 minutes, (i 4-5 
seconds, 2 minutes being allowed on account of a delay 
caused by another machine being in the way); a 10- 
horse-power White steamer (42 minutes, 19 4-5 sec- 
onds) ; and a 20-horse-power, 3-cylinder Phelps (47 
minutes, 20 2-5 seconds). A 1 2-horse-power Columbia 
machine did the climb in 51 minutes, 50 2-5 seconds, 
while a 16-horse-power Rambler dropped out with a 
broken transmission. For vehicles under 1,000 pounds, 
a 6-horse-power Oldsmobile made the very good time 
of 1 hour, 20 minutes, 46 seconds. Two specially-built 
light steam cars were second and third in this class in 
2 hours, 16 minutes, 55 seconds, and 2 hours, 25 min- 
utes, 512-5 seconds respectively. In the free for all 
class, Mr. James L. Breeze, in a 40-horse-power Mer- 
cedes, climbed the mountain in 31 minutes, 22 4-5 sec- 
onds; and Otto Nestman, in a 7-horse-power Stevens- 
Duryea, in 40 minutes, 45 seconds. What made the 
test of particular value was that the machines were all 
stock cars. Besides the mountain-climbing contest, 
several 100-mile tours through the mountains were 
made during the remaining days of the week. 

A new form of endurance lest that has developed of 
late is the non-stop run. By this is meant a trip during 
which the engine of the automobile is never stopped. 
The longest run on record of i his kind is one of 2,017 
miles, made recently in England on a Talbot car. The 
run consumed 5 days and 4 hours, during all of 
which time the engine ran continuously. Several at- 
tempts of this sort have been made in this country, but 
so far they have not been successful. 

A quepr order has been placed with a firm of Sheffield 
(England) manufacturers by an Oriental potentate for 
the supply of a bedroom suite made throughout of 
solid silver. The designs are of Oriental character, 
and most elaborate. The suite comprises a bedstead, 
cabinet, dressing table, one dozen chairs, three foot- 
baths, and three hot-water cans. 
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THE NEW FRENCH BATTLESHIP " DEMOCRATIE." 

BY LIEUTENANT-COLONEL C. ITELD, •LAMOW. 

The fine French battleship "Democratic," which was 
put upon the stocks at Brest in the course of last year, 
was very recently launched in the presence of a large 
and enthusiastic crow* of spectators. The displace- 
ment of the new war vessel is 14,800 tons, and the 
weight of her armor alone when complete is estimate* 
to reach 4,000 tons. She is 439 feet in length with a 
beam of just over 79 feet, and will draw nearly 28 
feet of water. 

She will carry an armament composed of four 12- 
inch guns, placed in turrets at bow and stern; ten 
7.6-inch quick-fire guns, of which six are in turrets 
and the remaining four in casemates, two on the 
main deck forward and two on the lower deck aft; 
and twenty-eight lighter pieces of ordnance. The 
ten 7.6-inch guns are a change from the original de- 
sign, which provided the "Democratic" with sixteen 
6.4-inch weapons, of which twelve were carried by pairs 
in the turrets, which are now to contain a single 7.4- 
inch gun apiece. Besides her artillery the new ship 
will be provided with five torpedo tubes, two of which 
will be placed below the waterline, the remaining three 
being protected by the armored side. 

The armor carried by the "Democratic" will be 
strong and extensive. She will have a complete ar- 
mor belt at the waterline extending from stem to 



THE GOVERNMENT PHILIPPINE EXPOSITION. 

BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

If one were called upon to name the one exhibit at 
St. Louis which, in its completeness and intrinsic value 
and interest, takes precedence over any other, his choice 
must surely fall upon the Philippine Exhibit, which 
was gathered together, constructed, and is now being 
run, under the auspices of the United States govern- 
ment. The name of its sponsors is of course a suf- 
ficient guarantee that this work has been done with 
conscientious thoroughness, and too much cannot be 
said in praise of the completeness and highly instruc- 
tive character of this display. The object of this costly 
exhibit is to familiarize the people of the United States 
with the Philippine possessions. To quote the words of 
its officials: "One thing that has stood in the way of 
the proper development of any colonial possession by 
its governing country, has been the fact that a lack of 
knowledge of the real conditions and affairs of their 
colonies has blocked the way of the legislation most 
necessary for such development and exploitation." The 
credit for the work is due largely to the initiative of 
Secretary Taft, who induced the Philippine Commis- 
sion to make an appropriation of over $1,000,000, 
for the purpose of securing and making an exhibit of 
Philippine products, manufactures, art, ethnology, and 
education, to say nothing of the customs and habits of 
the Philippine people, at the Louisiana Purchase Ex- 



and. in fact everything pertaining to this exhibit, is of 
Philippine origin, the very material of which the vil- 
lages are constructed having been brought over, to- 
gether with the Philippine natives themselves, from 
our new possessions. The visitor can stroll through 
village after village, and see these naked savages wear- 
ing nothing but the loin cloth, following the round of 
their daily life, cooking, sleeping, and engaging in their 
pastimes and sports, exactly as they do in their native 
islands. They are a bright, sunny race, glad to talk 
with the Americano, and ever ready to respond, with 
a smile that shows their pearly-white teeth, to any 
questions which they are able to answer. 

Down in the shady canyons of the Exposition 
grounds, and along the shores of the lake, one may 
study the Filipino as he was when the United States 
took charge of the islands. On the central plateau of the 
grounds above, may be seen the Filipino as the United 
States government has improved him; for here, strut- 
ting around in their natty khaki uniforms, and looking 
every inch the United States soldier, are to be seen 
several companies of the native scouts, a body of sol- 
diers which owe their origin to that ever-to-be-lamented 
army officer, Gen. Lawton. The original body of scouts 
did good service under Gen. Lawton, and later under 
Gen. Young; and they proved so serviceable, and gave 
evidence of such good soldierly qualities, that in 1901 
an act of Congress authorized the enlistment of 12,000 




Displacement) 14,800 tone ; l.i'lislli, 139 feet ; Ream, 79 feet ; Draught, 28 feet ; Armament : four 12-iuch, ten 7.6 inch, two submerged and two above-water torpedo tubes. 
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Stern. It will have a maximum thickness of 11 inches 
amidships, but will taper off toward bow and stern. A 
lighter cuirass will surmount this, protecting her 
sides from all but the heaviest kinds of projectiles. 
On the top of the waterline belt will be an armored 
deck 2.4 inches h. thickness, while the armor is rein- 
forced lower down by a second deck 2 inches thick 
on the flat and 2.8 inches at the ends. The two main 
turrets will be covered with armor from 11 to 12% 
inches in thickness, while the smaller turrets and 
casemates will have the protection of plating about 
half that thickness. The "Democratic" will have 
three screws actuated by three engines having a com- 
bined horse-pow r of 17,500. She will have, it is esti- 
mated, a full speed of 18 knots an hour and will carry 
1,800 tons of coal in her bunkers. Her crew will con- 
sist of 793 officers and men, and it is hoped that she 
will be ready for commissioning in a couple of years' 
time. 

»■< * • * ■ 

Probably few botanists would know how to distin- 
guish the apple and pear when not in fruit, except, per- 
haps, in a general way by the habit of growth, the 
branches of the pear tree being usually more erect and 
outline more pyramidal. The horticulturist, however, 
has noticed that the young leaf of the apple unrolls 
on one side, but that of the pear on both sides at the 
same time. — Gard. Chron. 



position. The work was carried out by a special board 
with Dr. W. P. Wilson, director of the Philadelphia 
Commercial Museum, at its head. 

This unique exhibit, which occupies 47 acres of roll- 
ing woodland, contains nearly 100 buildings, which 
range in size and variety of construction from the hut 
of the aboriginal native to the palatial Spanish Admin- 
istration Building. It contains in its various struc- 
tures 75,000 catalogued exhibits, and no less than 1,300 
representatives of the various Filipino tribes. 

Entrance to the ground is made across a lagoon by 
means of the Bridge of Spain, which leads through a 
massive gateway into the walled city. This work is a 
reproduction of the actual structures at Manila, and it 
has been done with such perfection of architectural 
detail and such faithful coloring, that it carries all the 
atmosphere of the ancient structures of the city itself. 
In fact, the walls are an exact reproduction of those 
which encircle the city of Manila proper, and within 
them are found a collection of war relics, furnished by 
the United States army and the Philippine scouts and 
the constabulary. The lake crossed by the Bridge of 
Spain is a facsimile of the Laguna de Bay, and along 
its shores are built the Moro, the Bagobo, and the 
Visayan villages, while on its waters float several large 
cascos (or scows) and various marine craft used by 
the islanders. Now, it must be borne in mind that 
these villagers, the boats on the water, the utensils, 



natives as scouts. They have always proved loyal, 
have all been under fire, and after the civil govern- 
ment took charge, the scouts formed part of the many 
garrisons throughout the island. 

Here and there one meets representatives of the 
Constabulary Battalion, which is composed of 11 
officers and 280 enlisted men. All the Christian tribes 
of the islands are represented in this battalion, and, 
like the scouts, they have done good service. The 
scouts have an excellent band, which gives daily per- 
formances on the main plaza of the Exposition. 

Of the native tribes to be seen in the Exposition, 
the most primitive are the Negritos — little fellows of 
a distinctly negro type, who are remarkably skillful 
with the lance and the bow and arrow. Nothing makes 
them so happy as to show their skill, by knocking a 
five-cent piece out of the twig of a tree at a distance 
of fifteen paces. 

Then there is the village of the Head-Hunting Igo- 
rotes, a race that is greatly superior to the Negrito, 
and a fine type of agricultural barbarians. They are 
copper colored, and the men have a splendid physical 
development, the women being also well formed and of 
graceful carriage. 

In another village are the fierce Moros, one hundred 
of these fiery followers of Mohammed being present at 
the Exposition. The Samal Moros, of whom there are 
forty from the island of Mindanao, are the sea rovers 
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Antonio, Chief of the Iporote Head Hunters. 



Model Village of Samal Moros (Pirates and Pearl Fishers). 




Two Moro Dattos (Sub-Chiefs). 



Model Tree House in Which Five Moros are Living:. 



Philippine Constabulary. 




Photographs copyrighted 1904 by Louisiana Piuchaue Exposition Co. 



Igrorotes' Dance at the Fair. 
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or pirates. This tribe is about the most intelligent of 
all the tribes inhabiting the islands. Here also we 
find the spectacular Bagobo tribe, notable for their 
beautifully-omamenteil costumes, who come from the 
highlands of the interior of Mindanao. Finally, we 
have the Christianized Visayans, with their village 
built over the waters of the lagoon. The people of 
these native tribes are all to be seen engaged in their 
native pursuits and manufactures. 

The central plateau of the exhibit grounds is occu- 
pied by several buildings, many of which are repro- 
ductions of actual structures in the Philippines. There 
is the Agricultural Building, containing the work of 
the Bureau of Agriculture of the Philippine Islands 
during the past three years; and a most encouraging 
display it is, including exhibits of several hundred 
varieties of rice; of cotton and process of manufacture; 
of various grasses Of hemp and other fibers; of to- 
bacco, etc. Then surrounding the central plaza will 
be seen the Ayuntamiento, the Cathedral, the Com- 
merce Building, and a typical Manila house, all of 
which are fine examples of the better class of Manila 
structures. The most striking of these is the Cathe- 
dral, which is a miniature reproduction of the cathe- 
dral at Manila. In this building are installed the ex- 
hibits of education, and part of the art exhibit. 

Three years after the first landing of the American 
troops, the transport "Thomas" reached Manila Bay 
with a shipload of American teachers on board. After 
three years of work, the result may be summed up by 
slating that "the English learned by the Filipin* people 
in the past three years is greater in amtunt' than the 
Spanish they acquired in the ftur huyidred years »f 
Spanish rule." The education exhibit shows the work 
of the elementary schools and the high schools, thirty- 
six of which latter have recently been established. 
One of the most charming features of this section is a 
Philippine school, shown in active operation in its 
schoolhouse of bamboo and Nipa palm — an exact dupli- 
cate of a country school building in the islands. 

The Commerce Building on the south side of the 
plaza contains samples of the imports of the islands 
and the articles of native manufacture, while in the 
Manila Building is installed a collection of the textile 
fabrics of native manufacture, including exquisite 
laces, and embroideries so fair and delicate that one 
wonders how they have stood the transportation. 

The Forestry Building is a large structure of hard- 
wood framing and flooring, with Nipa sides and roofs. 
In its construction one hundred different kinds of 
woods indigenous to the islands were 
used; and it should be understood that 
the forests of the Philippines, which 
are of vast extent, form one of the 
most valuable assets of the government, 
containing, as they do, all the tropical 
hardwoods, such as ebony, mahogany, 
rosewood, etc. Limitations of space for- 
bid any lengthy mention of the Eth- 
nology Exhibit, and the Fisheries Ex- 
hihit on the shore of the lake, which in- 
cludes one thousand mounted speci- 
mens of the different fish of the islands, 
and a collection of the native fishing 
gear, including bamboo fish traps and 
corrals, and the various styles of fish- 
ing boats. 

The mineral wealth of the Philippine 
Islands, which is known to be very 
great, is as yet only in the preliminary 
stages of development. There are ex- 
tensive beds of lignite and indications of petroleum. 
Gold exists in almost all of the islands, iron is abund- 
ant, and for many years the Igorote has made his own 
jewelry from the gold deposits of the Benguet Hills. 
A comprehensive display is made of the different native 
metals and minerals. Concluding our notice of this 
most creditable exhibit, it is not stretching the point 
too far to say that, if the average American citizen 
came to this great Exposition and did 
nothing more than spend his time 
within the government Philippine in- 
closure, the time and expense of his 
visit would be amply justified; for he 
can learn, during two or three days 
spent on these grounds, more about our 
new possessions than he could pick up 
in many months' travel throughout the 
islands themselves. Speaking for him- 
self, the writer can say, that at the close 
of a most delightful day spent in these 
r. rounds, he left them with a distinct 
feeling of pride in the far-sighted wis- 
dom of a government that could con- 
ceive and put into such splendid execu- 
tion a project such as this. Moreover, 
the last doubt was removed from his 
mind thai, in this mailer of coloniza- 
tion, Ihe latest anil iuomI difficult, na- 
tional enterprise upon which this nation 
has embarked, the government would 
achieve one of the most successful and 
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THE FLAMINGO AND ITS QUEER NEST. 

BY TVALTER L. BEASLEY. 

After considerable difficulty, Prof. Frank M. Chap- 
man, of the Department of Ornithology of the Ameri- 




THE BAHAMA FLAMINGO. 

can Museum of Natural History, has secured the first 
flamingo nests ever brought to this country. 

There are akout seven species of flamingoes, three 
of which are in America, frequenting the Bahamas, 
Florida, and Cuba. In height the flamingo averages 
about five feet. If its curved neck wee stretched to 
its full length the bird would tower above the head 




COLONY OF FLAMINGO NESTS, BAHAMA ISLANDS. 

of an ordinary man. During May and June, the breed- 
ing time, the birds' bright-colored plumage is faded, 
but reassumes its most radiant hues in winter. When 
first hatched the young have a straight bill, which, 
after a time, develops into one of bent shape. The 
first plumage is grayish-white and passes through 
various tints of pink, rose, carmine, or vermilion to 
the full scarlet of the adult, which reaches its deepest 




A FLAMINGO EGG IN IIS NEST OF MUD. 



shade on the wings. Several years are necessary to 
perfect the final gaudy plumage. 

The eggs are white, showing a blue tint when 
scraped under the surface. They are long, oval, and 
have a thick shell, equaling in size that of the com- 
mon goose. The flesh is not palatable to the taste, 
being extremely oily. The birds feed upon both 
animal and vegetable matter from the ooze and soft 
bottoms of the shallow waters and lagoons selected 
by them both as a feeding ground and nesting place. 
When flying their long legs are stretched out behind, 
and the neck is extended. They have a peculiar voice 
and a sort of one-syllable outcry, which they utter as 
an alarm signal the moment they are approached or 
believe themselves to be in danger. On account of 
their keen-eyed and wary nature it is almost impos- 
sible to get within close range of them. 

Prof. Chapman gives the following account of his 
work in the Bahamas : 

During the winter the birds live chiefly on the west 
coa^t of the island, where the shallow water and soft 
marl bottom afford them an abundance of food and 
prevent pursuit either by boat or on foot; but in May 
they gather in some lagoon in the interior of Andros 
Island, far from the habitations of man, to rear their 
young. These breeding resorts are few in number and 
their whereabouts are comparatively unknown. We 
succeeded in reaching a large flamingo rookery well 
in the heart of Andros without undue difficulty, •ur 
schooner was left at anchor behind the shelter of 
some outlying reefs, and the final part of the voyage 
was made in small boats. 

The locality is only a few inches above the sea level, 
and is characterized by wide stretches of shallow 
lagoons bordered by red mangrove trees, with occa- 
sional bare bars of gray marl, and by outcrops of coral- 
line rock so eroded and waterworn into bladelike edges 
and sharp, jagged pinnacles, that walking is attended 
by much danger. Our tents were pitched on a sand 
bar, and preparations made to visit the flamingo 
colonies known to exist in the vicinity. 

Subsequent research showed that the locality was 
regularly frequented by these birds as a breeding re- 
sort, but that apparently a different spot was chosen 
each year. Eight groups or villages of nests were 
found within a radius of a mile, each evidently having 
been occupied only one year. The largest of these, 
placed on a mud bar only an inch or two above the 
level of the surrounding water, was a hundred yards 
in length, and averaged about thirty yards in width. 
An estimate, based on an actual count 
of a portion of this colony, gave a total 
of two thousand nests for an area of, 
approximately, only 27,000 square feet. 
This rookery we judged to have been 
occupied the previous year. At a dis- 
tance of a mile we found nests scattered 
about in a dense growth of mangroves. 
Here the birds were found at work 
upon their nests for the present year. 

A flock was seen which was estimated 
to contain about seven hundred birds — 
a sight of surpassing beauty. Although 
no shot was fired and a retreat was 
promptly made, the birds were dis- 
turbed by our intrusion, and either dis- 
continued operations or removed to 
some other locality, and eventually we 
were forced to leave without seeing 
fresh nests. Those in process of build- 
ing, however, told somewhat the man- 
ner of their construction. Those built among (he 
mangroves were in an excellent state of preservation, 
a few even containing eggs. The task of getting these 
nests into the hold of the schooner was one of great 
difficulty. The largest secured measured 18 inches in 
diameter at the bottom, 13 inches at the top, and 9 
in height, and weighed upward of ll>0 pounds. 

Being one solid mass of mud and dried only exter- 
nally, it needed only a slight jar lo 
break the strongest of the nests into 
fragments, and the prospect of trans- 
porting the specimens to New York in 
safety seemed one .of uncertainty. The 
Bahama negro boatmen were not ac- 
customed to delicate work of this 
character, and it required special in- 
ducements in the way of pay to tempt 
them to wade barefooted through the 
lagoons and to travel over the keen- 
edged rocks with burdens of from 50 
to 150 pounds on their heads. 

The nests were placed in the canoe 
and reached the schooner with the 
breaking of only three out of nine 
specimens. In Nassau they were 
treated with a solution »f gum arabic, 
which hardened them, and after being 
wrapped in plaster of Paris bandages 
they were packed separately in large 
boxes and reached New York in excel- 
lent condition, Specimens of the flam- 
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ingoes themselves were also secured. The nests col- 
lected differed from the conventional idea of a flamin- 
go's nest in being much lower and of a greater diam- 
eter. Doubtless the height of the nest is governed by 
the rise of the water. Built wholly of mud, which is 
scooped up from about the base of the nest by the 
bird, it is necessary that the site chosen shall be near 
enough to water to insure an abundant supply of soft 
material. Such a site, however, brings the nest with- 
in reach of the tide, and places it in a low situation, 
which may be subsequently flooded by heavy rains. 
Consequently the birds must build their nests high 
enough to protect their contents from the water. 

These two conditions have resulted in the production 
of a mud cone, which, in the colonies examined, was 
never more than twelve inches in height, but those as 
high as eighteen inches have been reported. In the 
slightly hollowed top of the adobe dwelling bouse a 
single white egg is laid. 

The single nest here figured, however, has been ex- 
cavated to a greater depth than the 
original in order to lighten it for 
transportation purposes. 



about 40 feet below this plain. From these figures it 
is easy to compute the height of the eruption. In the 
instance illustrated, that height must be about 900 
feet. This is by no means exceptional. Higher "shots" 
have been recorded. I have myself seen a shot com- 
puted at 1,200 feet. Some months ago the area of the 
basin was measured in a small boat by a Mr. Bucke- 
ridge and a guide. They found that the area is about 
ty% acres, from which it may be inferred that this gey- 
ser may well be called the largest in the world. 

The geyser plays about twenty-two times each month, 
is very erratic, and gives no warning when it is about 
to erupt. The theory is advanced that the basin is 
somewhat like a funnel, and that when the water and 
stones are ejected, the larger stones return and jam 
in the neck, thereby choking the outlet, so that an en- 
ormous pressure of steam must shift them. When the 
pressure is sufficiently great to blow out the obstruc- 
tions, it naturally would eject water to a great height. 
The theory, however, is at best rather fanciful. 



This geyser is not the only one to be seen in the vi- 
cinity. Others may be mentioned, such as the Pohutu, 
Wairoa, Feather, Papakura/ and others, besides mud 
volcanoes. 



THE GREAT ROTORUA GEYSER OF 
NEW ZEALAND. 

BY JAMES A. WARNOCK. 

Yellowstone Park is reputed to 
have the most magnificent geysers 
in the world; but their reputation 
is based upon the statements of 
travelers who have never been to 
New Zealand, and who know noth- 
ing of its natural wonders. 

Leaving Auckland by a fast ex- 
press train, a journey of eight 
hours brings one to Rotorua, where 
may be seen the most splendid gey- 
ser which is probably to be found 
anywhere in the world. To give one 
some idea of the magnitude of the 
geyser, I need mention only the 
height of some of the surrounding 
objects. On the extreme left of the 
picture herewith reproduced, over 
the "Inferno Crater" (which con- 
tains a seething lake of water) is a 
small shelter shed, 450 feet above 
the plain. The surface of the water 
in the geyser basin, when at rest, is 




A Saw-Proof Bar. 

Perry D. Zeigler has invented a bar which cannot be 
sawed or cut through, for use in connection with pris- 
on-cells, windows or doors, and safety-vaults. 

In carrying out his invention he takes a metallic 
bar of any suitable material, preferably iron or steel, 
and in the bar adjacent to its corners he provides longi- 
tudinal apertures. In the case of a round bar a num- 
ber of apertures adjacent to its periphery are provided, 
and, if desired, as an extra precaution one or more 
holes may be present. The bar having been formed as 
described, molten glass or the like is poured into the 
apertures. After this has cooled, the inventor claims 
it would be impossible to saw through the bar, for the 
reason that the saw would not cut the glass, and only 
a partial fracture of the bar could be 
obtained. 



Breaking of Staybolts. 

Staybolts break more frequently 
in bad-water districts than in those 
districts where the water is freer 
from incrustating solids, says Mr. 
H. A. Fergusson, in a paper read 
before the Western Railway Club 
of America. This is not to be at- 
tributed to the action of the water 
on the bolts, but to the fact that 
such engines are washed out very 
much more frequently, with conse- 
quent vibration of the bolts each 
time. There is apparently no rem- 
edy for this, where water-purify- 
ing stations are absent, except, a 
flexible staybolt, and while num- 
bers of these have been de- 
signed and tried, there are 
none of them that will not 
become inflexible through the 
hard scale formations around 
movable parts. The best 
therefore, is one which 
the greatest flexibility, 
which cannot be affected 
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THE GREAT ROTORUA GEYSER IN ERUPTION. 



by scale. 



RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers. 

PRENING-SHEARS.— C. F. Crosby, Tur- 
lington, Vt. The object of this invention is 
to provide pruning-shears of simple, light, yet 
strong const ruction, having no parts liable to 
get out of order, and so arranged that there 
will be very little friction of the movable 
parts and with which a clean cross-cut may be 
made without drawing action, which would 
have a tendency to break the bark. 

131 Sirr TOPPER. — J. M. caraway, Long- 
mont, Col. A distinguishing feature of the 
invention is the provision of an endless hori- 
zontal traveling belt provided with a spring- 
coil for holding the beets while being topped, 
and an oscillating knife or cutter, which is 
adapted to make a draw cut and is operated 
by the same means as the belt. 

BINDER ATTACHMENT.— A. M. Davis, 
Madison, Wis. The object in view of the in- 
ventor in the present improvement is to de- 
crease the friction attending the formation of 
the gavel in a self-Hnding harvester of any 
sort and also to assist in separating the bun- 
dle from the unbound grain. The means 
adopted enable the binder to be run more 
readily than ordinarily. 

PLANTER. — A. D. Ezzeli., Clinton, N. C. 
By Mr. Ezzell's invention corn, cotton, peas, 
etc., may be conveniently planted in rows, 
and the quantity of seed planted is regulated 
by means of the slide in the charger or rack- 
ing dropper, and the distance apart of the 
hills planted may be regulated by the pro- 
jections or pins on the wheel, as the pins may 
be increased or decreased in number as de- 
sired. The apparatus plants seeds forty -two, 
twenty-one and fourteen inches apart. 

Of General Interest. 

PLATEN PRINTING-PRESS.— R. R. Will- 
iams, Marshfield, Wis. To obtain a perfect 
impression in platen-presses, the platen often 
requires to be adjusted higher or lower, cor- 
responding to slight variations in the height 
of the type-form. Such adjustment is usually 
effected by several jack-screws, which opera - 
tion requires much time, and it is also diffi- 
cult to secure a perfect adjustment nr one in 
which the platen will be perfectly parallel 
to the type-form. The adjustment can be 
made quickly and easily find Willi perfect ac- 
curacy. 

ORllttfl AND RECORU FILK. II. J. Rlks, 
Iowa, City, Iowa. In this pa I ml. I he object 
of the invention is tile pro vision of an hu - 
proved means for* recording and preserving 
orders and expense and other accounts in 



otdor of dates of the calendar — that is, day 
by day and month by month, the latter being 
summarized at the end of the year. 

SASH-LOCK.— J. Noseworthy, St. Johns, 
Newfoundland. The object in view in this 
case is the provision of a construction adapted 
for application to the opposing faces of the 
meeting sash -rails, so as to be concealed when 
sashes are closed and locked. The sashes 
automatically lock when closed. The lock is 
provided with a detachable operating device 
adapted to release the lock when it is desired 
to open the sash, the device when detached 
preventing access to the lock, so that it can- 
not be released by evil-disposed persons. 

PIPE-STAND. — B. C. Nkwlovio, Walsenburg, 
Col. The special purpose in this instance is 
to provide means for supporting the outer 
end of a pipe while work is being done on 
the inner or opposite end. Such means to be 
practically effective must tie stable, admit of 
easily shifting of the pipe in longitudinal di- 
rections, and of easy adjustment with respect 
to height at which the pipe is held. These 
requirements are answered in the structure, 
which consists in a base, a column, the length 
of which may be adjusted at will, and in a 
head, on which the pipe is supported to move 
freely longitudinally, these parts having spe- 
cial structure. 

FASTENING DEVICE.— P. Morrison, Chat- 
tanooga, Tenn. The invention relates to 
knockdown furniture, and its object is to pro- 
vide for fastening two parts or members of 
furniture, crates, packing boxes, and other 
articles together without the use of screws, 
nails, oi." similar fastening means, the device 
being serviceable as a support for shelves and 
the like. 

SCHOOIi-LOOM. BicA-rmcE E- Ltnpijkiw, 
Faribault, Minn. In this case the invent inn 
relates to a device for teaching children the 
art of weaving and for enabling them to produce 
small woven articles. The improvement lies in 
an attachment which enables hammocks to be 
woven. The loom with the said attachment 
is particularly adapted to kindergarten pur- 
poses for weaving dolls' hammocks ; but is 
adapted to hammocks of a lar.ge size. 

SPLINI7 WEIGHT.— F. K. Lord, Rayonne, 
N. J. The invention has reference to draw- 
ing instruments ; and its object is to provide 
a spline- weight arranged to firmly hold tho 
spline or batten in a curved position at any 
desired place on the drawing-surface to allow 
the drafistmm In conveniently draw a line. 
along Uu 1 unobstructed front edge of (he. 
spline. 

MASSAGE APPARATUS.— J. V. Jonkn and 
G. Jonu«, Chattanooga, Tenn. This apparatus 



is in the nature of a multiple vibrator and 
massage machine. The inventors provide a 
device for use by barbers, physicians, nurses, 
and others who desire to secure a vibra-stimu- 
lation or massage treatment, also for special 
use on the face, scalp or other portions of the 
body. In the practice it is found the machine 
runs smoothly and quietly, and is pleasant and 
beneficial in its effects upon ti patient. 

LIMBER-DRYING KILN.— C. II. Halx, 
Jacksonville, N. C. The invention has refer- 
ence more especially to kilns for the drying 
of lumber, though well adapted to the drying 
of other materials. One of the principal ob- 
jects thereof is to overcome numerous disad- 
vantages and objections common to many other 
structures hitherto devised for similar pur- 
poses and to simplify and cheapen the cost 
of construction of the kiln, as well as to lessen 
the labor of management or control of the 
operations thereof. 

Household Utilities. 

COOKING DEVICE.— C. C. Overton, New 
York, N. Y. In this patent the invention per- 
tains to an improved device for cooking meats, 
fish, and the like, in the oven of a stove, and 
at the same time imparting thereto the pe- 
culiarly delicate flavor of meats and fish cooked 
after what is commonly termed the "planking" 
process. 

FOLDING RED.— D. F. King, Louisville, 
Ky. The invention has reference to improve- 
ments in beds in which may be used a hinged 
liox -mattress, the final objects being to secure 
a hed which when folded will offer to view 
the minimum upright surface, one in which 
can be used the comfortable type of mattress 
known as the "box-mattress," and one readily 
converted, when folded, into a settee, giving no 
hint of the concealed bed. 

WINDOW-CLKANING CHAIR— TI. ILmw- 
sox, New York, N. Y. The purpose of the 
improvement is to provide a chair capable 
of being expeditiously and conveniently ap- 
plied and fastened to windows of different 
widths and as conveniently removed. Another 
is to provide one which will constitute a safe 
and firm window-seat and which will guard 
the -occupant at the back and sides, whether 
sitting or standing. 

FENNEL. \V. E. I'.iijuncss, Dan-y-gralg, 
Aherbeeg, England. The invention of Mr. 
Bmgess relates lo an improved funnel for 
filling' vessels with liquid, and this for its 
object, In provide means whereby during; the 
lilting operation (he It* vol of tin- liquid may 
be asee.rta ined. I he said level being cxliiliited 
externally of the vessel, so I hat. the invention 
is of special utility in connection with the 



filling of casks and other vessels constructed 
of opaque materials. 



machines and mechanical Devices. 

PROPELLING APPARATUS FOR AIR- 
SHIPS. — A. V. Winegabdkn, Leon, Kan. 
Broadly stated, the invention is embodied in 
two series of endless chains or hands that. are 
spaced apart and travel on sprocket-wheels or 
pulleys arranged in a rigid frame and a series 
of sails or flexible sheets which are so co;i 
nected with the said chains or equivalent that 
when traveling in one direction they are ex- 
panded and stretched, so as to act upon the air 
with greatest effect, and when moving in t h ' 
reverse direction they collapse and practically 
feather, so as to offer minimum resistance to 
progress. 

CIGAR-MAKERS MACHINE.— E. Win- 
terer, New York, N. Y. It is a common prac- 
tice for cigar-makers to thrust the head end of 
a cigar-bunch into the mouth to shape the 
bunch and to extract one or more pieces of to- 
bacco filler with the teeth, and common lo use 
gum or paste, flavored as with licorice, in 
order to make the "flag" of the wrapper ad- 
here to the head in finishing the cigar. The 
inventor seeks to overcome unsanitary and 
contaminating objections by the provision of 
a simple machine which carries on the manu- 
facture free from objections, lessens labor, 
facilitates work, and increases the output. 

MACHINE FOR MAKING riANO-IIAM 
MERS. — E. T. Wolf, New York, N. Y. Hy this 
invention Mr. Wolf is able not only to reduce 
the cost of making hammers, but he produces 
hammers of a superior grade, the same being 
characterized by an improved pointed shape 
given to the striking-face formed by the con- 
densed fibers of the felt covering at the end 
of the molding. He is also able to make all 
sets of hammers alike and uniform with respect, 
to hardness and evenness of the felt by having 
an accurate gage of the amount of pressure 
applied. 



Prime Movers and Their Accessories. 

HYDRAULIC PRESS.— E. Crowe, Mirchholm. 
vSheffield, England. The invention has for its 
object to effect economy of time and power, 
and so increase the speed of working and the 
efficiency of the press. This end is attained 
mainly by the provision oil means whereby the 
idle descent, of the pre-sshead onto its work 
may be fffected quickly and by gravity nloife 
Miid whereby the power of the: pumps Is caused 
fo come into act ion automatically immediately 
the tool carried by the press-head encounters 
the work. Mr. Crowe has invented another 
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hydraulic press, and both are a division of a 
copending application previously filed. The 
object of the present improvement is the same 
as the one above, and both relate to hydraulic 
presses for forging and other purposes — such, 
for example, as bending and testing armor* 
plates, flanging, and the like — in which the 
power for lifting the press-head is supplied 
from an accumulator or other source inde- 
pendent of that from which the power is 
derived for causing the head to perform its 
work. 

WATER-MOTOR. — M. H. White, Everett, 
Wash. This apparatus comprises a casing 
open at each end and having a flat base on 
which it may rest in upright position on the 
bed of a stream, so that the water flows 
through the casing. Placed longitudinally in 
the casing is a peculiarly-constructed screw, 
the plates of which are acted on by the cur- 
rent, whereby a rotary movement is imparted, 
and said movement is utilized for operating 
the pumps attached to the casing and by 
which the water is elevated. It is particularly 
useful for elevating water used for irrigating 
purposes. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Karnes and Address must accompany all letters »r 
n* attention will he paid theret*. This is f«r 
J «ur information and n«t f«r publication. 
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Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 
Special Writ ton Ir. formation ui: rr.nm-rs uf personal 
]':1T ]■.*■]■ \Yit\l\ j^i." 1 - 1 L ■= ■ ]" :l 1 i:i1.rlVSt l'/ji:n:j1. \\\- \-\\\V.tt.\-& 

Scientific Aaiciriti?.^ KunpTfiTnciiiH wiVm-d i\> rn;iy h? 

IiiitL ill tin* uLliee, l'rkT !■:■ vvnte v\iv\\. 
Books njffirnjd to ini)iii[)tly siiv-v-lk'd uu rcti'ipt of 

Minerals v,vi\i fur tixiiri: I nation stim:ld bv distiutUy 
ir./jrkdd or labeled. 



[9122) W. 
k'mily iinswer me 

ef Hit! SriyXTIPH 



K. F. says. 
In the Note 

• ATdyUD'AN, 



Will you 
i ami Queries 
I he fullowIiiK 



Business and Personal Wants. 



HEAD THIS COLUMN CAREFULLY- You ! 
will tind inquiries for certain classes of articles I 
numbered in consecutive order. If you manu- ' 
facture these poods write us at once and we will : 
pend you the name and address of the party desir- ; 
ing the information, iu every ease it is neces- : 
sary to give the number of the Inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 
Jrmnit-v >n, ,177?.— V 



ACTfJS.— Duryea Power Co., Reading, Pa. 

Inquiry No. 577S.— For manufacturers of cheap 

lockets, etc. 

For logging engines. J. S. Mundy, Newark, N. J. 

Inquiry \o. 5 7 7 f K— For the ^ddre-S of the United 
States Cotton Buck Corporation, of Baltimore. 

" U. S." Metal Polish. 1 ndhinnoolis. Samples free. 

Inquiry No. 5780.— For manufacturers of cotton 
duck or sail-cloth. 
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Inquiry No. 57Si.— For dealers in novelties, rub 
ber yas Walloons, canaa, toy whips, etc. 

Handle & Spoke Mchy. •her Mfg. Co., 10 Bell St. 
Chagrin Falls, 0. 

For Miami f utft u r<trfl of 



par 



T 11 < 1 ii 1 1 ■ v Nn, ;>7"S,(, 
drai:u j rH. 

If it is a paper tube we can supply it. Textile Tube 
Company, Fall River, Mass. 

Trwiiry No. 5784.— For parties to manufacture 1 
dental forceps of a special pattern. 

Sawmill machinery and outfits manufactured »y the 
Lane Mfg. Co., BdX"13, Montpelicr, Vt. 

Inquiry No. 57S5.— For manufacturers of m*i- 
chiiiftry by which garbage iinJ street sweepings i.re 
converted into fuel. 

Wanted.— Exclusive aide improved automobile spe- 
cialties. Specialties, Box 778, New York. 

Inquiry No. 5786.— For manufacturers of dies of 
different shapes for a press for muking ornaments and 
flowers of sheet metal. 

FOR Sale,— The Benson metal window screen frame. 
For cash, royalty or territorial rights. 8. W. Benson, 
1115 14th Street, Denver, Colo. 

Inquiry No. 57S7»— For manufacturers of cjn- ; 
crete mixing machines. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the Dd La Vergne Machine Company. 
Foot of East ISStta Street, New York. 

Inquiry No. 5788.— For makers of electric motors. 

Any metal, sheet, band, rod, bar, wire; cut, bent, i 
crimped, ounched, stamped, shaped, embossed, letter- ; 
ed. Dies made. Metal Stamping Co., Niagara Falls, N. Y. ; 

Inquiry No. 578!!.— For makers of novelties and 
domestic appliances. \ 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 13 
South Canal Street. Chicago. 

Inquiry No. 57!*0.— For makers of windmills, 
tani:s,etc.,f or country resiliences. 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquii'V No. 5791.— F -r machinery for making 
ordinary black powder, also for parties who build and 
plan pDwder plants. 

Inquiry No. 579'J.— For makers of sodium and 

potassium silicates. 

Inquiry No. 5793. — For machines for turning in- 
sul itor pins, etc., for telegraph and telephone pur- 
poses. 

Inquiry No. 5794.— For a second-hand compass 

9.ti* level. 

Inquiry No. 5795.— For makers of the vacuum 
disk or suction shoe for walking upside down ontne 

ceiling. 

Inquiry No. 5796.— For makers of rotary fans 
driven by clockwork. 

Inquiry No. 5797.— For a convertible steam road 
roller, traction and fixed motor engines. 

Inqtiirv No. 5798.— For a dump car for conveying 
and autcm Ltically spreading material. 



q-.HiKlIuiiK ; {a) Which wijilM \)0. IjcMrr to 
Lv.cas'.UT rh^ capacity of a i~,i7 Crmviroot imt- 
rory- (W What should !t n^st-er': (cj Hmv 
cm el in\y didicirtLcy In zvjj'sl v.r 1 he j.njpcr 
;i:::m:ii[. be :::mU\ up '.' A. A vol Ului Irr will 

jllcm s/.irt! Un 1 *>.:::. T. t ;nul ;i 1: ;i :::nLC[r: n will ^ivr 
yo 1 .] th(^ current In a t'rowroor cell. The 
voltaic. Is UHually nhour LOT voltH In a ccl] 
frcsMly sot u]). aur.L It: ;m old cell may W. loss 
than a voir. The aLiijicrcs do])ori<[ \}))on the 
rxtrrujil [■cHiHlfitLcr, Ihr durance henvecu the 
kmlc find tin 1 coii[h::\ Ulc slrtiu^:]] of []]r aolu- 
[.[on, find nlhrr Ihiu^K. If fi ivll is [■■.][; dnwc:, 
Ihc tdcfir litruid fil Ihc lup sjiould \»> sifilnjucd 
off. ii mi wnter sMrndd \>r. adr.[c<[ to \>y'.t\£ tin; 
]](r-.i id il]) ov( L r the 2 'no. 

(LHy3) W. C aski=: BeJn^ a con-: tan (. 
reader of your valuable paper, I take the 
liberty of asking the following questions : Sup- 
pose a train traveling at the rate of a mile per 
minute carries a gun which sends a ball with 
the same velocity as the train. What would 
be the result? In other words, would the 
bull roiudi a frlvoj: point It: lutviuice. or the 
train '.' What would be the result li 1 the ^uit 
H'(i:t diHchjj c^cd In [ hr oppoHil c diccc^'on ? 
A. As fi cncLstniit j-rjidr:- of [in 1 Hr iva'TI ]■'] r 
AvywrAX you siiould Iljjvc socn Ihc problonL 
of the E'.m f::"0<[ on a :v.ov'j:fr rra'j: c1:s<l:'.ihh(m[ 
Heveral t'Lv.cs jn recent yenrs. Vi;u will find it 
It: Querxs SSjrj. SSOJ. and 1J27U. The prJT: 
c:plc is Hi:::plc. Tho >mii will do Ihc sjjjllo [o 
Ihc hnll jjh if [ho- ivu'm did [:n1 (ixlkI. The 
[:'fi[n will do Ihc s?i:::o 1o Iho hjjll jjh ll r Iho 
gun did not exist. Newton's law is "A given 
force will produce the same effect, whether it 
acts alone or with other forces.' 1 If the ball 
were discharged in the same direction as that 
of the train, the ball would go forward with 
two motions, that of the train and that of the 
gun. It would thus go ahead of the train a 
mile a minute. If shot in the opposite direc- 
tion, the train would carry the ball forward 
and the gun carry it backward at the same 
time, a mile a minute. The ball would there- 
fore drop directly from the mouth of the gun 
to the ground. It is the same with throwing 
a package from a moving train. Throw it \ 
backward if you want it to drop to the ground. ; 

(9434) R. R. asks: Please answer : 
the following question in Notes and Queries '. 
column : Can the coils and instruments neces- ■ 
sary to produce the Hertzian waves for a ' 
wireless telegraph transmitter, to be used with \ 
a receiver like that mentioned on page 347 : 
of Scientific American of April 30, be made ; 
by an amateur ; if so, where could I' get the 
necessary information ? A. Any person, with 
some mechanical ability and experience may 
confidently undertake to make the wireless 
telegraph apparatus described in our issue of 
September 14, 19*1 . With some knowledge 
of electrical work, there is no reason to ap- 
prehend failure to make it do its work well. 
The necessary information is given In the 
paper referred to above. Special instructions 
for making an induction coil are given In 
ftorrie's "Induction Coils," price $1, It will 
be better to buy a relay and sounder than to 
try to make one. 



I Air Or pati coiKV-rt'HHur, J. Brai:i^v aider . . 
Air or triiHCH. re ft 1 ] -tacit; lur HU)rlaL r cu:n- 

invsftfd, i.-ur^vusrfhi fr Siurk 

Air v 1 - 1 : 1 , A. Itufsc^ 

Alcuiiulic lii] - .n)TH l'ru:n cikim y casks ur h Jiir- 

ri»lH, icznuvliL-. l h . I'. IVace 

.\:ni]fi*-:nriiT :i Mp.-n 1 :! r-.is, T. \V. Fa-V 

AniiiHi^nezit (U'vii 1 ^. il. lT'tu^'t^ 

A:iklt- tirsu'f, IE. j.tJeck 

A:i:uii]:u'i:i^ n::ich]r.i- F ( = . A. Muuro 

A:iiii::iciiitur H l h . f)'Cuii:iur 

A!-.v:ic^] , :jiiu , .is ir.ul.sji', P. .Ti^uii^o 

AMlumsjlilli^, ('.. \V. V:m \Vi:iklh- 

Ai:tt)i]:tjV-ile. muturs. nn'iii^ i'ur (-uulii:tr ia- 

teriLiil rui]:V-i:sliui:, Juin 1 ^ i. IIu-uilM. 

AmiLl-', C. A. fr \V. ]■]. MH^l-v 

Ax ]-_ 1 - si ■ I wiih n-iriiA-.-jhh- hir, L. L. (Jilkh.. 
iiiiit v'listcv, zne^iiini^iil, T. A. Xin:tjerliiL . r 
P.:llr :j]' :j.-JL j k.-J^r: of flljlMlJS j:i:lTh-] , ].-;l 1 P. K. 

Dfdfl'iL-k 

lhlh-ft CiT :j:H j k.-JiJ. , i-h m J" iihl'u'.lh ij-.:1 I *■]■].-; I, ["u ]■]!]- 

]i:^, I\ K. Ih-dt-riL-k 

UHlizis iiti'sh, i.\ J, Kvan 

italiiiir v-r^h. I'. K. UctLcrlrk Til-l,!^, 

P.sl]], J. A. M:i:i:)iL!Ui 

Bull mill L-vlizidi'T, U. JJcsfiimv-H 

ItallH, n:in:i:l'iKT.Lre nl irulf. i\. Xe:n] ■shall . . 

1^:1 ]hrRr ui' r:i ili:!^, \V. t.-:j:uL:jn 

liiiTTid (Lvt^siiLtr iiu^j ht)ri:iL r i]:acLi:ie T 

Pf'-.ifcVi' &:. C^n'isrnih*-:i 

l^m-ls, el.L-. F li:ii:ij=- 1":ji-, J. Arkt-ll 

Ha Hi, See ISIiuwit Minti, 

Beuri:i- siiiadle hulh VV, Lnucrlc. ..*.*. 

I! t -d, f!j](L]i:^ p \\\ TT. K.r.ihi-r 

livi), tt^t, (.3, Lai:^L r t)i:t> 

Livvi dueler ta:ik H K. S. ^ - alci;lii;c 

Lee; 1 l:vn tcr, ^uzidei^er. n:id cu:ilini:uuH 

(Luidjlev. cun^jiiLcdn ,r, ,T. tU)R-i)ra:i. . r4 

T!i-h, w.-ilhi, T. <J:;lh-rT 

I!i-ltii:^ siLtL piMfi-hh ;j f ir.!ii:i:f!icl.Mi'f p Thuir.:is 

$.-. W.\r:ir 

Hk'^cU 1 drivi:i^ zni^'liiiidHn:, :^. A, Kenned v 
lticn'li- or c-lcIi- l.idih-r, J. I 1 . S:J]'^l::j:iT... 

Hi:itLer, Iua^e IcuL L-, A, Juilcs 

ihi:der. LCZUV-urJirv, ',1. 11. Kin:tL 

PpuiltT, _M:iffii ft PnrkiT 

i:uiler tLht; Midler, K, SLa^kelluaL 7 n i r n.'in, 
iltjil^r filter ^a^e. t>teni]: H J. IS. ljivi»i^uu(L. . 

Iiuli ridiifsji'ci^, M. ][]i'hcl-. 

Uuuk Icai. deliK'initjle. 11. W. Avri'H 

I!uf)kc!iSf p SfL'l.i!j:i:i], P. W. Csihlt-r 

iltjiii^ luul. VV. Lud^e 

Hultlc iiuldev, (.3. A, He:icke; 

I!u1.1.h\ iLijL-ri^lll.-itilf, T r ][. HU'ck 

Hut tie, Dun-vci-llaNlCH (;, r r.L:na:i 

Hultlc, Duu-Tcmiahlt 1 . ii. (.3, Kdss 

ISulTli-, ]]u:i-i'fiill!iLilf p V. J. \Vilhu:i 

Hux l'a^lciLCT. \v, :\. HetUJlt 1 ^ 

I!r]ck kiliL, S, ltawh'B 

I!i".ish ir.!ii:Mf!icl.i:ri:i^ :n:)L']-.ii:i^ J. l-\ Mnin- 

fuvd 

L-.K'kle, ,T. F. Alwuud 

IV.lcklr, snsui^idi^r, I). I,. Smiih 

H.Lilrii:i^ tjltJck H L-. il. L-arru^vi 1 

IS-.n.Tun, h/jJVty t":iftih':iii^, J. CUmil-s 

(;:ll] r ii-rft, l'i 1 r 1 : : )l'* ■ tift i i"j :i 3 1 : 1 1 3 L-.-i 1. : jl" fur, (;, t;. 

.vrH:iiii:^Lrv 

(;.'i:n™, I 1 . A. P,iMw:iid] 

Cm: L'lsjsni'f :i:id suumi., .T. IL Kdwiinls 

t. 1 in: uv.eiLCT, H, W. 'rLi:rlu\v 

VuiAiv ii-.Llli:is :niK^iii:e, IJ, VV. Havviitt.. . 

Ca:ie, Y. A. Klm-h 

Our tjinke. ,T. 15. .M^Xitd 

<:.■)]■ tu-sikf, .f. \V. T,:irTi-rrv 

(:.■)]■ Iji-nkf, S. '[', \nhle 

Car LvalLt 1 , railwiiv, iJ. w, (Uds 

<::ir f:!jM r i]i:itf, Wr]^:i1. ft Kclsn 

Car vUMiili:itr H ni:U):nal w. A. H. Uaaltdla . . 
Car <:i.). LiiliiLtr enn'r^e^ci" Iicy, iii:lDi]:n liv 1 . J, 

T, K^iii:^' :... 

Car duuv. HlidiiLtr. Sidlivm; A livnAiaw. . . . 

i'.:n\ (h.iu-41, A. t-'i]]]s 

Car it-idcr, VV, H. Ilcece 

Car lt-ldcr, Hlri't'1. J. ]),-rx 

(:.■)]■ I-T.ll !n:\Tf] fsjiirrsjlli^, Itsjlilj \: H:)]Tis.. 

Cnr H iailY.-nv H Sev-caat & Li:idall 

C:u- sr*-:^ i^r f!juT::.u:)i'(L p A. Ciirisl i-i.St-:i 

f ::i r -Li-iU.il/jUir, W, P. Mi-Ci'iM]-; 

OiiThmcte:'. 11. Kucdi'r 

Cards Lavi:i^ tjcvuled edtres, air^a::^ fur 

(■■.11 1 1:1^ :l:i1. s^rt-rs m J" L'.-irdlju/ird, :\ i l:)fl' 1 

etc.. ii:tu. H, V. Jlealci- 

Oiiru.LsH. ai]-.Liitic, (.3. A, .Miller 

C:)]-:^-! ri-lM^/Jlli:^ :):)|l!U':)1.i:h 1 W. II. L^t.u-.^ 1 

C , n , ] , 1. , jfi'i- ftl.aru-. s^]f]il p I-j. H. J.i" :nl 

^arlridt'i* I-clU VV, C, richer ' 

{l/jn.rid^f l«d1. p P. TT. Krissidl 

C:asi-. H1-1- P,!jukL':isi\ 

('iiHli n-^isl.i-r, T r ■C. , n , :u , y 

('astii^ tillages. av-[)iiraf.LS UFici'iiti^i Ijv a 

r n-rfr)r:;l.i-tl h:ii:d fur, M. Wi-l.rlli: ' 

C:;1.:J:rli-i:i:ll sslck, T. T. CriJliTl. ' 

CLiili:iS (LiHli la:nv. shiLlicr, 11. C. Wvi^li,, 

C:i:li:i, (LrlM-, I,. Sc:iilk:u-L':ir ' 

Claii: Luuk, ivalii, .] . A. HurtlcM 

Cl-ilir irui:. sv-riLys ^ea1 H A, WLile ' 

t'li-.Lri^ ,T, Hirsfl-i'lil'cld ' 

Citrin^H eU 1 .. niiu'liii^ 1 i'ur iipv-lvii^ !>a :id^ 

Mr l:il«ds in, W. C. PpJ-I^^s 

Cliimii. A. Miirtc:is 

t. 1 la:nv.i:i^ dcYice. V. VV. tWiKa:i 

C^l.-is:), M. \: L. lti]hh: 

CliauaicteT. r, T. Ciihle 

Cluck, tdtvtiic, 11, CaiKuk^t 1 

tUulln'B fiistcziiT, I). N, liuulli 

f*l-.n.L']-. p frin.i :;:■!, C^-dlftisin^i ft Smi::i Ldt-r. 
Outlet; ur Hv-ici* mill drinvcr bv-umI. C. IJ. 

rcai-nin: ' 

CoTtin tjuji, KnY.-lin:d fc Cuver ' 

CtJlur v'UiKIHiry tuv uv i-idul' screen. IvillLS- 

li:L'fi:i p A. P. DiiTtTlji'ldiii-, .Tr 

Older, nd mtu, .Tidii:^ A Winter ' 

<:u]!jl', v h .]] u ^-reil siMii, .Tiilliih ft t^r:ii-l;ler. . ' 
<:m]|]ij-.:i l u-.e1.:ll :) i:d rui:eivn- p R. A. C:lu-.- 
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Dyeing, etc., apparatus f»r, J. Schmitt... 7*»4,825 

Dyes stable, making sulfur, R. Laueh.... 784,735 

Electric hattery, P. J. Kamperiyk 764,813 

Electric cahles, joining sections «f under- 
ground c»nduits f«r, J. M. Graves.... 784, 58t 
Electric m»t«r starter and regulator com- 
bined, E. T. Mure 7«5,t3t 

Electric switch, pressure controlled, W. J. 

Pugh 7«5,«39, 7«5,«4t 

Electrical energy, converting the energy 

of fuel into, H. Jone 7«4,595 

Electrical heater, L. B. Pemoerton 7«4,«74 

Electromagnet, D. L. Lind«,uist 7«4,«t8 

Electrothera»eutic instrument, J. W. 

Shryock 7«5,15« 

Elevator belt automatic attachment, J. E. 

Soule 785,151 

Elevator bucket, W. G. Avery 7*4,975 

Elevator safety device, A. Perri 7«4,762 

End gate fastener, W. C. McDonald 764,754 

End gate, vehicle, A. Woeher 7*5,118 

Etigine electric igniter, gas, E. Ford 764,998 

Engine soeed regulator, explosive, J. C. 

Crocker 764,840 

Envelop clasp, J. A. & J. E. Sherman 764,869 

Evaporating apparatus, liquid, M. Eken- 

herg 764,995 

Exercising apparatus, G. D. Shultz 764,687 

Murphy 764,614 

etc., E. B. Stimp- 

764,962 

mechanism, W. I. 

764,758 

C. Norris 764,62t 



Explosive engine, G. F 
Eyelet setting machine, 

son 

Fare register operating 

Ohnier 

Faucet, self-closing, J. 
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f. Wvbh 



:i]si]i, 



Jr. 



UYer- 



-d. 



1 Hf| nli h y Nn. iSTJIfl, -Fur cit^u^levti noitahlt; 

LrVLLKllLJlJ-i tH-d HlOVIlLliJ^ (J[lt.h'tS. 

Inquiry No. 5800.— For portable storage hins. 

Inquiry No. 5801.— For a dirt-elevating machine j 
with a plow and elevator for grading roads. 

Inquiry No. 5802.— For a reversible steel road I 
machine for cutting down banks and widening roads. p 

Innniry \q, 5803.— For the manufacturers of the 1 
Tuomsou lion a ton electric rock drill. ■■ 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 12, 1904 

AND EACH BEAKlNti THAT DATE 

L£cc note fit. euri of J : .al Eibo.i:. c![n>iEjnof ttujsr pjLt.ent.^. ' 



Addressing machine, W. Murphy 7*4,1.15 

Addressing machine, J. S. Duncan 7S4,SiSO 

Agitat.r, r.tary, J. Smith 7«4,87« 

Air krake, F. S. Sheflier 7*4,485 

Air brakes, device f.r automatically operat- 
ing, T. H. Hillman 7«5,0»8 

Air ompress.r, L. T. Pyott 764,830 



Cu:nUL|i :n:lrOli:ii', i 

Uf'M 

I'uitpri'ss, tnira-.ilic, s. .1. « 
Cuccrn,' ir.lxiT, 1!. C:):rl|i:,c]l 
Cu:nti':iscr. surface. L. 1(, ,\i 
Oer.^.L^'lur ^uiut uiUMiitiiL^ nil 1 ' 

]-r:ni, ("'. t;. C.kitii 

I'uud.iil. II. J. Ktu:ii- 

('ijiiiiiiUijUh kill;, II, I - . l!ei:i 

Cimvrir, ,1. M. JliKig.' 

I'uuvcver, :,ivu1.i-.l :,i]ckil, ,7. 11. lludei 

Ouokir, hlcn:n, 1(. H. Uvay 

< : k i : _■ 1 1 1 - 3- fiulfii'f!, iiiiilii:^, (i- t^ln 

Cov.yiu^ rrcHii, C. Ti. Tuylu: 
Vu'rv. ;:i)ii:l':jun^, (i. A. I1-. 

Cuti:j:i i'l.uviif!r, I'. C. I!r:j«'L 

(':jttu:i c:i(JIi:>(!v »Hl I'lillivnlur, ,], VViiltllnll 
CuItLUj cli-^n"1i:^ muciiizju, I 1 :, ?. i l ,nvd\:rv. . . . 

Co-.mtcv. ]■:. (;, Ktru-.Hic 

('tiiif-, T. K. TT:,nu:i 

(']v:m'. si-|i:ir:iiur, H. M. 7,:,i:rli- 

Ci:ir, ,7. 15, Uuvli> 

cufr i-.uidi-r, .1. r.. li.n'ir 

<:i:n.:ii:i fixr.irr, C. I,. TT:,::-ki:i!, 

Curlfiirj fixf.irc, Vnpcl .4 Miller 

Cu^pidur, u. K. JiirrcH 

Cutting di-vii-fi, <:. T. Ii:ii1.1i>l 

tiy^'le^, ^ri]-. u]'eTiittH] cu:it railing :i] t^'tiiizi- 

isi]: fur [i,nt.L C. 0. ] [rdsrruij'. 

I):l:rl, ni:u-rcti-, W. 7.. CV.nvh 

I):l:n:»T :rlccl.:):ii^:rl, liir.c, (!. R. V:,|!L S '... 

Denial :iialvi.\. K. IJ. Kumvle? 

De:il:)l :5ruci-!,s, II. A. K:):irks, 

Derrick, pule. !',vli>r it .Must 

l)e*k, V. ('. V:)le:i:i:ir 

Die. Ki-e Miilrlx :,]■ !»■;»■ 1 1 If. 

Di^:il:iv (Irviee. i-:inl, K. D. l'.l:li-k 

Du-.iljk' spei'tl i':iL'i:ii', n. L. i:ie:invils 

Draft equalizer. A. .\. l.ii'.vreuee 

DriHYeth, lm\rs, <-U-., p:irti1i:,:i f:,] 1 , D. ][. 

llniMins roller?, u. Uirtviell 

Dri^Ltres, e!e. . iipv.ariD-.L? fur lundin^ ^tetiuu, 

A. \au deu Dnspel 

Drier. ,7. )). Du-.irdea.i 

Drvii:^ kiln, T. V. H:i:i ]■:)': 1:1:1 

Drvi:i S i]:iie:d:ie, N. A. Cu^ien 

]lriven-av saic. S. 11. Asi 

Uriiilir: :rlreli:)-|i^:rl, 7.. A!,r:lh:in-. 

|]rivi:i« ij-i-c-:i:ii:1s,ii-. R Miller 

Dl^l 1 ]■ .-i - ) :):nl ve:nil:)l:,r, V. K. Dnvis,.... 
Die :i:i(l :rl:lki:i S ' s:):rle, til.it-k hUlfur, It. 

Lulled 

Ilvi' am] :i]a]LiiL^ sa:i]e, ilireeL ^'ettuD tr.ilfur, 

II. L.T.iel. 

3"tve, tjlue iiutiiriiriuiuunt 1 . W. Heretielnianu . . 
Dyeiug iie/i]firjitus, (>, VeilttU' ..,..,,,,,-■,, 



Feed mechanism, automatic, G. F. 

Hutchins 7«4,851 

Feeder, automatically regulated steam 

••iler, E. L. del Castill. 7*4,988 

Feeding s.luti.ns t. b.ilers, device f.r, 

H. Sweet 7*5,154 

Felly, wheel, J. W. Bettend.rf 7*4,549 

Fencing t..l, J. V. M.«re 765,03! 

Fertilizer distributer, A. J. Graves 7*4,805 

Fi.r.us matter, nitrating, J. Selwig.... 7*4,77* 

File, document, J. H. Van H.rn 7*4, «45 

Pile «r kinder, J. L. McMillan 7S4,«18 

Filing cabinet, T. P. D»lan 7«4,93« 

Fire curtain, Haid & Eissett 7*4,582 

Fire extinguisher, W. R. Pierce 7*4,7*3 

Fire extinguisher, automatic, H. W. Martin 7*4,743 

Fire lighter, automatic, F. J. P.sjisil 7*4, «28 

i ill, Mi Ki ■ Fires, preventing, N. Sulzberger 7*4,9*4 

iil..".Sr ; Firepr.jf c.nstructi.n, J. B. Hinchman 7«5,»»9 

nil, !i'! ■ Firepr«.f skeleton fl..rlng, H. G. V. Ry- 

"lil.;*:) dahl 7*1,772 

"iil r ^,".!i Firenr.ef wind.w releasing device, A. W. 

"ii^.117 C.oper 7*4,918 

i!l r f22 Fl.at, F. & F. H. Englehard 7*1.933 

ii.->,n!'S Fl..r furnace, W. R. Kl.eb 7*5,143 

. Fl..r, parquetry, 0. M. Krebs 7*4,948, 7*4,949 

■iJl,Mis ; Fluid fuel burner, G. M..rk 7*4, 8*« 

Folding table, T. C.ldwell 7*4,88* 

Fruit s.rter, J. B. Crum 7*4,91!) 

Fuel, artificial, F. J. Bulask 7*4,98* 

Fuel feeding apparatus, G. L. Swift 7«4,ti93 

Furnace. See Fl..r furnace. 

Furnace, R. D. McManigal 7*4,755 

Furnace casing, T. J. March 7*4,857 

Furnaces, system f.r the e.ntr.l of electric, 

W. M. J«hns»n 7*4,592 

Gage, C. W. Chafee 7*4,794 

Gage hand, F. 0. Randall 7«4,«31 

Galvanic battery, C. B. Sch.enmehl, 

7*4,82*, 7*4,827 

Garment h.lder, T. J. Murphy 7*4,751 

Gas fr»m petr.leum .11, etc., apparatus f.r 

producing e.mbustible, C. A. Kuenzel. 7*4,601 
Gas generator, acetylene, Eiehler & Becker 7*5,071 
Gas generator pressure regulator, acetylene, 

E. F. Deters 7*4,71* 

Gate, A. Y. Fry 7«5,()'i2 

Gear, changeable speed, R. O. Killam 7*5,141 

Gear, transmission, 0. 0. Turru 7*4,573 

Gear, twi speed, S. M. Wixcel 7*4,9.8 

Gearing, H. P. Maxim 7*4,89* 

Gearing, variable speed transmission, H. 

L. F. Trebert 7«4,«44 

? Girder, metal and concrete, R. A. Cum- 

mings 7*4,884 

• Glass finishing apparatus, F. W..druff... 7*5,119 

Glass, metallified, A. Diat dit Diaz 7*4,991 

I G.vern.r, steam engine, Eberhardt & 

Wegh.rst 7*4, **1 

Grading or separating system, pneumatic, 

W. S. Osb.rne 7«4,«71 

Grain feed g.vern.r, J. E. B.usser 7*4,7.5 

Gridir.n, J. F. Shifferd 7«4,«8« 

Grinding .r p.lishing machine, M. Setter. . 7*5,1.5 

Gripping device, P. E. & P. B. Shee 7«5,»4« 

Hammer, p.wer, 0. Le.nhardt 7*5,. 20 

Handle, E. Burns 7*5,125 

Harr.w, 0. Lind«,uist 785..21 

Hurvrgtw, beet, I. 0. Lesh 7«5,«7. 

Hat paring machine, CI. Sterling 7*5, .51 

Head rest, A. B. Cihak 7*4,71. 

Heat by burning liquid fuel, apparatus f.r 

pr.ducti.n .1, G. G.rdejeff 764,718 

Heater, A. G. Kaufman 7*4,947 

Heater f.r attachment t. .il .r gas burn- 
ers, W. L. Hallett 7*4,843 

Heating .r eking utensil, R. Gr.ve 7*4,581 

Heating system, hot water, C. C. L.ngard 7*4,*1. 
Heel c.mpressing machine m.ld .r die, 

B. F. May. 7*4, S«8 

Heel compressing machine m.ld .r die, 

0. L. Whiting 7«4,S9« 

Hinge, 0. S. Van Wag.ner 7*4,833 

Hinge pintle retainer, G. A. Stark 7*5,152 

Hinge, sliret metal, 0. S. Van Wag.ner.. 7*4,785 

H.isting bucket, G. P. Wern 7*4,9.7 

H.lder, safety, M. A. Davis 7*4,714 

Holding securely articles .f unequal length 
and thickness, appliance f.r, A. J. Daw- 

s.n, et al 7*4,5*3 

H.rsesh.e, W. H. Lake 7*4,95. 

H.rsesh.e, composition, H. Bartley 7*4,547 

Horseshoeing apparatus, J. Alexander.... 7*4,87* 

Hose coupling, L. B. Colin 7*4,881 

Hose coupling, F. Sticker 7*5,1.9 

Hothouse ventilator, E. A. Tousley 7*4,9*5 

Hot water and steam heating engine, W. 

Heckert 7*4,8.8 

Hub, vehicle, 0. E. Johnston 7*4,593 

Hydrant, R. L. Pollock 7*4,8*4 

Hydraulic motor, W. P. Powers 7*4, «29 

Hydrocarbon burner, R. Matheson 7*5,.27 

Hydrocarbon burner for boilers or other pur- 

poses, I. Carl 7*4,7.8 

Ice hook, R. Hughes 7*4,94* 

Insulator, electrical, C. W. Jefferson 7*4,812 

Ironing board, T. J. Blagg 7*4,7.4 

Jacqourd mechanism wire lift needle, W. 

Wattie 784,9*8 

Jill- cap, 15. J. Smith 7S5..49 

Jewelry pr.teet.r, A. Landau 7*4,951 

Kiln. See Brick kiln. 

Kite parachute device, B. Moravek 7*4,749 

Kneading and mixing machine, E. F. W. 

Wieda 7«4,«5. 

Knitting machine, J. E. R.we 7*5, .43 

Knitting machine, rib, F. Lasher 7*4, S. 7 

Knitting machine take up mechanisms, sup- 
port for two cylinder, D. K. Gormly.. 7*4,579 
Knitting machine thread guide, circular, 

R. W. Gormly 7*4,578 

Knockdown box, J. Lucas 7*4,74. 

Label, protective sealing, H. J. Witte 7*4, *53 

Lacing, H. White 7*4.874 

Lacing hook, C. F. Collins, Jr 7*5,129 

Ijamp bulbs, machine for making incan- 
descent electric, H. W. Harper 7*4,844 

Lamp holder, incandescent, W. H. Scott.. 7*4,820 

Lamp, miner's, G. Anton 7«4,7». 

I^mp shade, T. Smith 7*5,1.7 

Lantern attachment, J. Eckert 7*4,5*5 

Lapping machine, R. J. Hill 7*4,589 

Last, G. A. Krentler 7*4,894 

Lath, metal, F. S. Chester 7*4,989 

Jannilry register, G. Wehner 7*4,«48 

Leather dressing and preservative, water- 

proof, A. Aagaard 7*4,971 

r-.-!HrIllK, Callery & Settle 7«5,.«5 

Lemon squeezer, ~Y. II. Greg.ry 7*5,..5 

Lens, H. Hartlng 7*5,..* 

Level and grade finder, combined, E. Helb. 7*4,8.9 

Lifting' .lack, M. C. Richards 7«4,«77 

Line throwing apparatus, W. Schermuly., 7*4, S82 
Liquid applying apparatus, I- W. Davis... 7*4,79* 
Liquid tanks, automatic d jvice f.r dis- 
charging, J. W. Alvord 7*4, «99 

locomotive boiler, J. M. McClellen 7*4,753 

Loom, J. C. Brooks 7(M,5u3 
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7*4,703 
7S5..00 ] 
7*4,73* : 

7*4,95* 
7*4,7.2 

7*4,784 ,' 
704,552 
7*4,583 ! 
764,5(11 j 
7lM.f)71 j 
7(14,7=7 
764,954 i 
7*4,922 

7*4,733 

7*4,734 
7*4,837 
764,966 
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Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEIER MFG. CO. 
Hurt for tl* Conn. 

Cyclometer if, OdometerSy 

TtLchmneters, Counters 
unAFine C*stm#s. 




TAKE THE NICKEL, PLATE ROAD FOR 
THE ST. LOUIS FAIR. 

I owest Rates and many unusual privileges. Special 
$lo.ll rate on certain dates. Full information on appli- 
cation to local Agents, or R. E. Payne, General Agent, 
291 Main St., Buffalo, N, V., or A. W. Flcctestone, D.P.A., 
H85 Broadway, New York. 




Marine Motors 

If you want a Gasoline 

Motor, with all the frood 

points ami none of 

the bail, »uy a 
RELIABLE" 

p:it!ier jump or make 
and break Spark. 

Boston tasoline Engine Co. 

li>l "ir-ULi: S-.. % I!^-t:l-. MIL'S 



THE HIGHEST GUIDING 
FACULTY of the HAND 

is not needed in handling this 
Gauge. 

Shepardson's Iron Plane Gauge * 

can be readily attached to any " " 

lion plane. Accurately planes bevels ol anyan^le Made 




of iron and steel. Fully nickeled. 
GOGDELL-PRATT COMPANY 



'$1.5(1 each, postpaid. 
Greenfield, Mass. 




THE INT ERNAL WORK OF THE 

Wind. By S. P. LANGF..EY. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. Scit'NTiivc 
American Supplements <|46 and !J47. Price 10 
cents each, by mail. Munn & Oumpany, 361 Broadway, 
New York City, and all newsdealers. 

Presses for 
Sub= Press Work. 

Five sizes. Sub-Presses anil 
Tools to order, 

WW Sen* f*r Catalogue. 

BLAKE & JOHNSON, . h 

P. Box 7, WATER BURY, CONN 

" Yankee Spark Plug, $2 

FOR. GAS ENGINES 

Cannot caroonize or short circuit. Com- 
>rt ssion end cleans point at each ex- 
plosion. Guaranteed. Every thit^g for 
the Automooile, Bicycle and Motor Boat. 

Big Fret Catalogue 

E. J. WILLIS CO. 2 Park Place, New Yuik 





Patents, Trade Marks, 

COPYRIGHTS, etc., 

Address MUNN S CO., 5?]ffi5& 

Office of the Scientific American 
S61 Broadway, New York. 

Iianch Office, 6S5 F St., Wuslilngton. 9. €. 
Han*-u»»k Sent Free •■ Application. 
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GRINDER 

Has no pumps, no valves. No 
piping required to supply it with 
water Alwaysready for use. Sim- 
plest in construction, most efficient 
in operation. Price-will interest you. 

W. l\ & JNO. BARNES CO., 

Established 1372. 
1999 KuEir St., Jioeklord, III. 



The Best 
Dry Battery 



(or 



AUTOMOBILE 
SPARKING 



Beeko Spark Cell 

4 Cells SI .25 
J. H. BUNNELL, it CO. 

Elcctricmt Manufmcturtra 20 Park Place, NEW FORK 

GAS ENGINE 
IGNITERS 

for Marine. Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co.. 
233 E. Clifton Ave., Cincin.ati, • 




Tii mm n bobbin or lillina; carrier and feeder, 
.1. I'l. 1-wnyrc 

liOiiiu filling cHlrici, automatic feeler, ('. 
II. Laud 

Loom shnl tie box motion, A. A. Gordon, Jr. 

Liium take up mt'Chuiiisui, 10. J). Hoy 

Loom warp stop motion, A. K. Pratt 

Lull ric at or, J. G. Donnen worth 

Lumber preserving solution 

man 

. Lung testnr, II. Bardsley 

■ Magnetic brake, J. F. Motz 

Malting drum, II. Schreier 

Massage rollers, G. M. Dunshce 

Match box, T. W. Mabee 

Matrix 01* type die, J. Broadhousc 

Measurer, siphon gugL'd liquid, W 
K., & H. C. Vrooman 

Measuring instrument, electric, A. A. Kent 

Mechanical motor, D. J. Shea 

Medical tablet, L. Rosenthal 

Metal rings, making, F. Mossberg 

j Mica or other material to prepare them for 
adhesive union with each other or 
with other articles, treating pieces of, 

C. W. Jefferson 

'. Mica to prepare them for adhesive union 
with each other or with other articles, 
means for treating pieces of, C. W. 
Jefferson 

Mine ties, chamfering machine for making, 
T. B. Price 

Motion transmitter, A. Monski 

Motor, W. M. Fulton 

Motor controller, automatic, G. H. Whit- 
tingham 

Mower, lawn, O. R. Chaplin 

Musical instrument, A. Larson 

I Musical instruments, means for controlling 
the paper winding mechanism of auto- 
matic. T. P. Brown 

Navigation, means for, C. A. Manker 

Necktie holder, J. M. Jones 

Nut lock, H. T. Hughes 

Nut Uck, C. W. Gibbs 

Ore concentrator, S. Boer 

Ore concentrator, E\ N. Rogers 

Ore reduction, device for separating slimes 
in, O. P. Ankeny 

Ore separator, magnetic, F. J. King 

Oven, electric roasting, G. E. Dutertre... 

Overalls, C. Fasoldt 

Packing, journal, J. G. Hcndrickson 

j Packing, piston, W. II. Myers 

' Packing, stuffing box, R. Klinger 

Paper bag machine, J. Petric 

! Paper clip, R. Gorton 

Paper feeding machine sheet registering 
I mechanism, Baxter & Hallstream 

Paper holder and cutter, toilet, H. EL Ham 

i Partition or plaster structure for buildings, 

G. Boeckel 

Pasteurizing apparatus, W. Clasmann 

I Peeler for potatoes, etc., E. F. B- Ken- 
yon 

Pen, fountain, P. E\ Wirt 

Pendulum power, A. T. Prather 

Percolator, W. W. Munger 

I Pile driver, S. L. G. Knox 

I Pile driving, method of and apparatus for, 

A. IT. Lnderlen 

, Pipe clearing apparatus, P. Schalt 

I Pipe reaming device, J. Elder 

Pipe wrench, J. C. McQuilkin 

Pipe wrench, H. R. Sinclair 

j Pipe wrench, F. A. Headson 

1 Planter, corn, 1<\ E. Comstock 

Plow, C. R. Davis 

Plow, J. R. Davidson 

Plow, J. T. Simms 

Plow, L. M. Wilhitte 

Plow or cultivator blade, A. M. Word .... 

Pole, hollow, E. F. Tafel 

Potato digger and gatherer, J. Hazledine. 

Potato halms, mechanism for pulling, M. 
Altstock 

Press, W. Williams 

Printing faces, blocking for, J. L. Shilling. 

, Printing press, Scott & Weseman 

I Printing press inking apparatus, R. T. 

Johnston 

i Prints from natural objects, making, B. 
I E. Gage 

Propeller, boat, J. W. Raine 

Propeller, reversible, W. E. Geyer 

Pulley, tension, A. A. Haserick 

; Pump, A. K. Miller 

. Pump, W. J. En Earl 

Pump, air, H. J. Rock 

Pump controller, W. F. Irish 

Pimp, oil can, R, W. Lambert 764,731, 

Pump regulator, W. B. Mason 

Punching machine, Lautenscblagcr & Hume 

Radiator foot rest, J. C. Smith 

Radiator for cooling fluids, T. B. Jeff err . • 

Radiator, heat, A. Macf adyen 

Rail joint, M. B. Kato 

Rail joint, P. Matusak 

Rail joint, J. S. Domachowski 

j Rail tie, F. Gowen 

I Railway crossing, A. Rhodes 

Railway crossing signal, C. R. Hill 

Railway diamond crossing, Ingram & Heard 

Railway, electric, T. Mahoney 

Railway, elevated, ,T. O. Raymond 

Railway system, ciectric, W. E. Guthrie... 

Railway tie, R. R. Spoore 

Railway tie, R. L. Rouis 

Railway tie and chair, combined, J. L. 
AlbieK, Jr 

Railway track foot guard, A. A. 

Range reservoir, detachable, W. 

Razor, safety, IT. J. Gaisman 

It ■■ \-:r:<cl ■, Mrwin & Whitney 

Receptacle, folding, A. W. Wright 

. Refrigerating chamber support, V. A. Be 
C'tmiu 

Refrigerator, M. II. Slater 

■ Rein holder, Sail & Nelson 

■ Resinous matter from long leaf or pitch 
| pine, extracting, W. B. D. Penniman. 

Respiratory apparatus for firemen or others, 

Chapin & Sherman 

: Rheostat, C. Wirt 

i Rice brushing machine, J. F. Dunlap 

' Rice milling machine, .T. F. Dunlap 

; Rivet holder, R. N. Graham 

Roller. See Biawing roller. 

Rolling mill feed mechanism, S. V. Huber. 

Rotary engine, W. H. Rot, Jr 

Rotary engine, W. (J. Nicola 

Rotary explosive; engine, C. E\ Shumway.. 
Rotating parts, supporting device for 

rapidly, O. Ohlssoa 

Ruling machine, paper, Taylor & McClel- 
land 

Sandpapering machine, A. II. Scott 

Ksmitai'Y appliance, A. A. Carson 

I Sash catch, automatic, J. H. Machen .... 

Saw setting machine, .1. S. Mason 

Sawing machine, W. W. & F. N. Trevor.. 

Sawing machine, bolt, M. Foshee 

Scoop board, L. L. Haworth 

Sealing and stamp affixing machine, envelop, 

J. C. Parker 

' Seed dropping mechanism, Anderson & 

Horney 

i Seeding machine, L. i:. Waterman 

. Separator grate, N. F. Metz 

. Sewing machine, buttonhole, D. Mills .... 
Sewing machine, chain stitch, R. G. Wood- 
ward 

Sewing machine tuck folder, G. W. Bing- 

| hum . . 

1 Shade nmking- apparatus, E. P. Howard... 

j Shaft, flexible, G. H. Coates 

.Sharpening- the grinding disks of attrition 
mill, portable apparatus for, K. P. 

Alsterl . 764,542, 

i Sbnving kit, R L. Calling . 

Shears, C Boebe 

Sheet conveying machine, Dexter & Hall- 
stream 

Shingle machine arbors, step bearing for, 

P. A. Cloudy 

Shingle sawing machine, A. I». Shaw 

Shoe attachment, J. N. Seism 

Shoe fastening, Brown & Evans 

Shower bath, J. P. Eustis 

Sickle for headers, mowers, etc., endless 

chain, H. 8. Ekel 

Sign board, H. S. Bush 

Sink, bowl, etc., J. Croswell ».....* 



i he nest Shave. 
I ever 

w. 




764,S2t 
765,t29 
764,572 

764,649 
765,126 
765,019 



764,555 
764,743 
764,728 
764,593 
764,662 
764,979 
765,042 



Thousands of people who are considering 
the purchase of an automooile want a 
machine that is strong — powerful— easy 
liding — simple — durable graceful and 
up-to-date. Model "H," .here illus- 
trated, has full elliptic springs, two pow- 
erful brakes, 28-inch wheels, 3-inch tires, 
81-inch wheel base, large cyli-.ider engine 
of seven actual horse power. It will 
carry fourpeopleover any kind of road 
in any kind of weather. Fitted with two 
lamps and horn, $850.00 at the factory. 

Sis different models. $750.00 to $1 ,35».oo 

at the factory. Write for the 

new Art Catalog. 

THOMAS B. JEFFERY A COMPANY 

Kenosha, \l"]m<>nh1u, IT. S. A. 

Chicago Branch, 3«4 Wabasli Avenue 

*.st..Iranch, 145 Cd.imkus Avenue 




^ SAFETY RAZOR ^ 

N» more trouble with raz.rs, n* unsatisfac- 
tory shaves if y.u use the "GEM," the 
most p.puiar stiavins device manufactured. 
Never fails easy to .perate. Finest Entrlisl, 
stetil blades, tested— little strapping. 

Write fir interesting FREE BOOKLIST 

RAZOR, COMPLFJTE, . S3. 00 

MOROCCO CASK, TWO BLADES, 3.50 

STROPPING MACHINE & STROP, 2.00 

At dealers »r direct • n receipt of price 

Gem Cutlerv Co.. D t -pt. J, ?A Krade St., Ne,v Y.jik 



764,929 
764,8*6 I 

764,982 
764,657 

765,»81 
764,652 
764,957 
764,75* 
765,016 . 

764,8t2 
764,9ft 
7«5,13:i 
784, SI 9 
784,841 . 
7S5,»07 , 
765,13t 
764,713 
764,92) I 
765,H6 I 

765.115 ! 
765,»81 
765,t53 ' 
764,889 ■ 

764,655 ' 

765.116 ; 
764,64* I 
764,775 I 

764,594 I 

764,938 1 

764,958 : 

765,t73 : . 

764,584 

764,747 I 

764,932 I 

764,821 : 

764,852 

764j732 . 

765,028 j 

765,087 

764,689 I 

764,727 

765,*92 

765, til 

76b,t2S 

765,132 

764,94» 

764,768 

70 1,588 

764,726 

764,856 

764,766 

764,942 

765,*5» 

765,1*1 



FREE PUBLICITY 
FOR INVENTORS 

The publishers of TllH MARCONIGRAM will 
publish descriptions and illustrations of new and 
useful inventions, free of cost, provided that the 
inventor will supply the written description and the j 
photographs or r.i]-a.wi:i£s from which the illustra- ' 
tions are to be made. There will be absolutely 
no charge for the publication of these articles. 
No inventor can afford to miss this opportunity for 
obtaining the publicity necessary to bring his in- 
vention to the notice of capitalists who have the 
means for developing it. Apt unusual opportu- 
nity. Sample copies of THE MARCONIGRAM ; 
by mail, 10 cents. Subscription price, fi.»o the 
year. 

THE. MARCONIGRAM, 

MUNROE & MUNROE, Publishers* 

25 Broad Street, - - New York City 



ELECTRIC SEWING MACHINE MO- j 

tor.— The instructions and numerous illustrations of de- I 
tails contained in this article will enable any mechanic ! 
of average ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for ; 
this machine should not exceed five dollars. See Scien- j 
tific American Supplement, No. 1*210. Price 10 i 
cents by mail, from this office and from all newsdealers. 



"Perfect/ ftn* 



J^Ca^ ilia M*TT^5^ 



Ctver drawn back, sh«w 



method »f infl.atiDj 



THE IDEAL BED 

For Home, Camp, Yacht, Hospital 

Non-Absor bent— Hygienic— Odorlean 

When deflated can \t railed mta small package f«r storage 

•r transp«rtati«» 
NO CAMPING OUTFIT COMPLETE WITHOUT THEM 



Air Cushions 

, Ynchts and fmall Boats. 



*' Perfection 

ForOffice, Easy, and Invalii 

Semd fVr descriptive buoklet "A" arid price list, 

MECHANICAL FABRIC CO. 
Providence, R. I. 



The Mm Who Knows 

Uses a Marlin Repeating Shotgun be- 
cause it gets the birds. A gun which 
combines flarlin accuracy with the 
original Marlin solid top and side 
ejecting features, and which handles 
stiff smokeless loads the way a JMarlin 
does is the gun you want. 

The riarlin 16 gauge is a new gun 
and the smallest and lightest {6)4 lbs.) 
made. It is beautifully balanced and 
handles very fast. 

Every Marlin Repeating Rifle or 
Shotgun is worth knowing intimately. 
Write to-day for our H»4 catalogue 
(3»» illustrations) and our Experience 
Book, which tells mighty interesting 
tales of flarlin prowess the world 
over. Free for 3 stamps postage. 

THE MAR.LIN FIR.E AR.MS CO. 
39 Willow Si-, New Haven, Conn. 




I Gallon in 4 Minutes 

of the purest drinking water and 
free from all solid atoms and 
disease germs. Lvery house- 
hold should have a 

BERKKFLLD FILTER 

which prevents the spread of many 
diseases generally originating in impure 
water. 



BERKEFELJ 
4 Cedar Street, 



FILTER CO., 

New York. 



STIMULATION without IRRITATION 

New Life to U\a Sua p. 




(--— , fr , , y WATER, 25 Ebls. for Ic. 

W f^MMtCNl Air-( 7n:Jt:d Wuiulcr 
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764,863 

764, 7t9 
764,651 
764,993 
764,992 
765,0*2 

764,85t 
764,551 
764,756 
765,t47 

I 
765,*38 I 

784, «43 i 
7S5.H3 i 
764,912 ' 
765,»25 
764,858 
764,873 
764,717 
764.721 

765,»97 

7*4,544 
785,114 
764,669 
764,859 

785,120 

784,879 
764,848 
764,917 



784,543 
764,795 
764,878 

764,928 

764,56t 
764,961 
764,635 
785,123 
764,841 

764,567 

764,838i 

7U5.1S1 1 



EVANS VACUUM CAP CO. 

St. I.OL-is Officii, Fuljert.n liiiilding. 

Nbw Youk •fi.icr, ];^00 !!r.adw^y. 

i,L i'l c.inement t. call at .nr .Ifices we will 

• f dem.nstrati.nsfree t. satisfy them as t. the 



STKAM TURBINES. — THEIU Ct)\- 

struction. Operation and Commercial Application. 
Scientific Ajserican Supflkments 1306< 1;J07» 
130JS, 14'2'2, 1400, 1447, 1370, 1372. The 

articles have all been prepared by expeits in steam , 
engineering. Price II cents each, by mail. Munn A 
Co., 3S1 Broadway, New York City, and all newsdealers. ! 







UlMfiHHW 



A Handy Book 
| To Hecve 

Montgomery & Co.'s Tool Catalogue 

It is illustrated throughout and de- 
scribes and prices Tools. 704 pages, 6J£x 
4J^ ins. The latest edition, with dis- 
count sheet hy mail for 25 cents. j 
MONTGOMERY & CO.. I 
1*5 Fulton St., New York City 



Lackawanna Motors 

are Simple anri Valveless. Easy to 
start and easy to operate. 

Kor automobiles and launches. 

3 to 24 IE. P. 

Cut shows Lackawanna Reversing 

a Device attached to our 6 H. P. marine 

motor. Noreversinggear necessary 

LACKA WANNA MOTOR COMPANY 
51-61 Letch worth St. - . Buffalo, N. Y. 



An invaluable aid to 
pilots of launches or 
auto boats in picking 
way at night anil espe- 
cially making land- 
ings. The name 



Complete Electric Lighting Plant 



'rice, $34.00 

Dynama anly, f«r eight 16-c.p, 
lamps, $24ii; lamps, wire, 
fixtures, etc., $!.!>• ; jost suit- 
at)le f«r residences, small fac- 
tories, yachts, etc. A strictly 
first-cUssffuaranteeil outfit. We 
winii f«r any special purpose 
ta rider, usually without extra 
c»st. Send tor Julletin No. 3. 

The Eibridge Electrical 

Mfg. CO.. WaterSlreet, 
Eibridge, N. Y , U. S. A. 




DRILLING 
achines 



WELLS 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kin« of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 
.. ^WILLIAMS lilt OS „ Ithaca, N. Y. 




SOLAR 
LAMPS 



insures their successful, 
satisfactory operation, 
for years of making 

"lamp successes" 

places Solars in the first 
rank. The search-lights 
throw an extreme white 
light and will pick up 
dock or buoy 500 feet 
away. Write for free 
catalogue. 

BADGER BBASS MFG. CO.. Kenosha, Wis. 
NkW Vokk OH'i'icu, 11 Warren Stieet, 



SEARCH-LIGHT 

With generator and 

standard. 

Price, »S6.00. 



7o 



Scientific American 



July 23, 1904. 



wmmW. 



"The only Real 



Clay . 




SI 



laving 



William*' Shaving Sticks, 
Shaving Tablets, Toilet 
Waters, Talcum Powder, 
Jersey Cream Toilet Soap, 
etc., sold everywhere. 

Write for booklet 
** How to Shave " 

THE J. B.WILLIAMSCO. 

Glastonbury, Cona. 



The Collver Tours 








SMALL GROUPS 
SUMMER k WLL 

i'OR 

JAPAN 



so bril- 
inter- 



mm* 



Never 
Iiantly 

esiing. never 
more safe. 

Round the World 
in th Early Fall 

WITH OR WITHOUT JAVA AND BURMAH 
C'Oii the road to Mandalay.") 

If you wish to see the fascinating lands )f the Far 
East without a sense of responsibility; if you dislike 
the !dea of being rushed through Japan and India in a 
crowd, and wish the privacy and the personal attention 
impossible in a large party; and if you demand the very 
bcs f in travel, ask for booklet 65. 

Mistiiictive, Mistinguished. 

J ..EON L. COLLVER, 368 Boylston Street, Boston 



Krieg', Ki\ . 
Momv 



,___ CHAIN 
£ BLOCK 

■TRAVELING CRANES 



De»iila in Bulletin 14 M 
PAWLING ifc HARNISCHFEGER 

Milwaukee. Wis. 



162 Clinton Street, 



RUHBEft STAMP MAKING. — THIS 

article describes a simple method f making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has ha* ex- 
oerience in rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1110. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

Low-Priced Electric Wagons 






*=t^ Capacity 1 to 8 Tons 

Double Motor Equipment 
"T Direct Double Chain Drive 

No Gears or Pinions 



W X7 & 



The Apple. 



THE AUTO-CAR EQUIPMENT CO. 
Buffalo, N. V. 



lor (*u« Engines, Lau i 
Automobiles, etc. 

No more belt, battery ami com 
mutatot troubles, Dirt and 
' waterproof. Easily attached 
increases power and flftwd. 
6vn4 for lull particulars on oui 
gmtion apparatus. 







The Dayton Electrical MfB. Co. StJ/inttr^R' 

I 98 Reib.ld BU|J.. Dayton, •hlO. ' ,J ^'ARJ\^■ , 



DIETZ 



Runabout 
Searchlight 

With Self-contained 

Generator is the 

Headlight for 

Small Cars 

It is small and o§ nip act, 

h#lds % 11». of carbide, 
runs II hours with one 
: ^ filling, ami can bp turn- 
ed out and burned again 
and again without ma- 
leiiiil waste of carbide. 
Simplest const ruction 
of any Acetylene Lamp, 
aim certain in operation. 
Send for circular. List 
price §80.00. Sold 
by all live dealers. 

Established 1840 
li. E. DIETZ COMPANY, ?7 Laleht St., New York 

ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs ro make a motor which might be driven 
with advantage by a current derived from a buttery, and 
which would have sufficient power to operate a foot, 
lathe or any ujacnltje requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. 641. Price II cents. To be 
had at this office and from all newsdealers. 




THE M IL T L^ E,SS KEROSENE 

i to eo h.p. and gas engine: 

burns KE1J08ENE cheaper and 
safi-r than gasoline. Automatic, 

simple, reliable. No electric bat- 
tery or Maine used. Perfect regula- 
tion. Belted or directly coupled to 
dynamo for electric lighting, charg 
ire: stora/ps batteries, pumping and 
all power pin-posett. 
A. MIETZ. 
!'J"'-V>-: Mnn St., New York. 
ADOPTED BY 

II. S. GOVERNMENT. 
Highest Award, direct coupled 
Generator Set. Paris Exposition ,19(10. 
Wold Medal. Pan American Ex- 
position, 1901. Gold Medal, Charleston, S. C, Exposition, 1902. 





MOTOR-CYCLES, 
ATTACHABLE •DTFITS 

and 
Gasolene Motor Castings 

For Ricycle, Automobile, Marine 
or Stationary, from 1J£ to 10 b. p. 
Send 2. cent stamp for catalogue 

BTEFFEY UFO. CO. 
i*?8*> Brawn at,, J?atU.» JP«u 



Wletjvo draper, K\ Lesser 

Smoke stack, spark arresting', II 

Sole, slippfr, K. A. (riiinssburg .. 

Sound box, (J. Robertson 

Sparking plug, A. 1<\ Pieper 

Speed jm-cbanism, variable, A. Mill 

Spindle lubricator, J. Voyer 

Spinning machine feed roll, M. T. Bentley. 

Spinning spindles, bobbin clutching means 
for, C. E. Metcalf 764,744, 

Spinning spindles, bobbin clutching means 
for, U. E. Nutting - 

Spraying device, E. B. liVeeman 

Stairway, traveling, I. H. Venn 

Stamp, marking, F. Test 

Stamping and labeling mac-bine, R. L. Pat- 
terson 

Stand boiler, J. M. House 

Station, portable waiting, C. U. 

Stave jointing machine, J. A. 

Steam boiler, G. H. Barrus 

Steam generator, B . S. Peard 

Steam generator, P. Kestner 

Steam generator, C. Doyere 

Steam shovel, G. W. King 

Steam superheater, E. Pielock 

Steam trap, J. Moorohead 

Steering wheel, tilting, T. W. & II. L. War- 
ner 

Stocking supporter, 0. Heeler 

Stone making machine, artificial, J. B. 
Oliver 

Stone molding machine, artificial, N. F. 
Palmer 

Storage battery, T. A. Willard 

Storage battery, 1. Kitsee 

Stove heat concentrating attachment, cook- 
ing, J. E. Compton 

Stove, heating-, 1. H. Black 

Stove or furnace magazine, heating, E. 
Schoup 

Stuffing box glaad, H. Turnbach 

Sucker rod coupling, E. A. Guy 

Surgeon's operating table, S. G. Scanlan. . 

Surgical instrument, C. H. Emerson 

Suspender owl runnef, J. J. Buchanan .... 

Suspender fnstener, T. W. Baugh 

Suspensory, E. W. Munsey 

Switch. Heo Electric switch. 

Switch point shifter, R. H. Roberts 

Switching mechanism, electro fluid pres- 
sure, W. J. Bell 

Syringe, T. H. E'llis 

Syringe, injection, A. Dreyer 

Tahle lock, extension, A. L. Crandall 

Tap, vanishing thread, H. R. Borie 

Teaching device, penmanship, F. C. Young. 

Telegraph pole, F. K. Tafel 

Telegraphic transmitter, W. E. Miller, Sr. . . 

Telephone booth electric light, automatic, 
J. L. Bolan 

Telephone desk set, P. C. Burns 

Telephone switch board apparatus, E. H. 
Smythe 

Telephone switch board apparatus, F. R. 
McBerty 

Telephone toll register and electrical sys- 
tem for controlling* same, H. D. Stroud 

Telephony, I Kitsee 

Tension device, Scott & Slater 

Thermostat, W. P. Powers .... 

Thill coupling, J. P. Hollopeter 

Thread and tape stand, W. H. Stedman ... 

Threshing machine feeder, J. M. Sailer ... 

Threshing machine self feeder, D. C. Ruth 

i Ticket, railway, J. H. Lord 

I Tie, A. C. Shand 

; Tie and rail fastening, combined, H. V. 
| Mordaunt 

Tile turning apparatus, D. F. Henry, Jr.... 

Tire, pneumatic, H. G. Fitler 

Tire, vehicle, G. H. Sherman 

Tires to wheels, means for attaching 
elastic, Sheaf & Stonard 

Tobacco stripping machine, J. G. Havens.. 

Tool, machinist's combination, S . Friedman 

Tool motor, W. H. Roes 

Torch, blow, A. Princen 

Toy pistol, J. Lucas 

Traction engine, E. F. Mclntire 

Trap, J. A. Kray 

Trap, A. Zeiger 

Trestle, folding extension, W. G. Read, 

764,865, 

Trolley, G. E. Smith 

Trolley fork, C. G. Hartman 

Trolley guard, A. Christensen 

Trolley harp, C . L. Hooper 

Trolley, overhead, W. J. Sumner 

Trolley, overhead trunk, W. J . Sumner. . . . 
I Trolley pole beiul, J. E. Greenwood, 
I 765,003, 

Trolley retractor, R. H. Ham 

Trolley track, overhead, Glor & West 

Trolley track switch, overhead, W. J. Sum- 
Truck and brake, car, (i. Rouy 

[Truck, car, R. H. Parks 

I Trunk , J. P. Cla rk 

Trunk attachment, Bremer & Grothe 

Trunk, etc., catch, J. P. Clark 

Tubes, apparatus for forming tapered, E. 

F. Tafel 

Tuck comb, H. S. Zinn 764,697, 

Tunnel or like construction, E. Diebitsch . 
Tunnels or the like, apparatus for building, 

K. Dlebltqch 

Turbine, D. Mc Arthur 

Turbine, R. II. Goldsborough 

Turbine, strain, P. J. Hcdhind 

Twisting apparatus, yarn, A. E. Rhoades. . 

Type casting and composing machine, M. 

Webrliu 

Type casting and composing machines, auto^ 

matic clutch for, M. Wehrlin 
Type writer cabinet, W. Horrocks 
Type writing- machine, J. Felbel 
Type writing machine, C. J. Bond 
Valve, air brake pressure reducing, G. W. 

Kaiser 

Valve, automatic relief, A. Anderson. . . . 

Valve, check, A. Rtenwall 

Valve, high speed pressure reducing, G. W. 

Kaiser 

Valve, self closing stop, ('. Hundt 

Vanadium and its alloys, manufacturing, 

G. Gin 

Vehicle, flower hearing, Bublitx & Scheel. . 

Vehicle, motor, E. S. Lea 

Vehicle wheel, A. Prouvost 

Vehicles, fitting for preventing side Slip 

in motor, W . Rourke 

Vending machine, H. S. Banghman 

Vending machine, automatic, F. Janata . . . 
Vending machine, coin controlled, A H. 

McMillan 

Vending machine coin mechanism, F. J. 

Rowse 

Ventilator. See On,- ventilator. 

Violin how, A. W. Carlson 

Vitaseope, T. Arm at 

Wagon body, S. I. Thomas 

Wagon box, C. W. Lanpher 

Wagon box, convertible, S. C. Paulson . . . 
Waist skirt pin and garment supporter, 

M. E. Knit?, 

Warp yarn slasher, A. E". Rhoades 

Washing machine, J. I. Moreland 

Washing machine, J. M. King 

Watch, L. E. Fa we 

Watches or other mechanisms, click for, 

F. R. Cunnir.gham 

Water meter, F. Lambert, 

764,602 to 764,605, 
Water or sewage, apparatus for distribution 

and purification of, S. F. Van Choate . 
Weighing attachment, refrigerator, W. H. 

Mitchell 

Well drill, hydraulic, .1. O. Jones 

Well packer, deep, Robinson & Dauben- 

speek 

Well strainers, means for cleaning, C. 

Shaw 

Welt beater, E. Erickson 

Wheel, C. E. Hequembourg 

Wheel rim, vehicle, F. A. Seiberling 

Wind direction and wind velocity Indicating 

apparatus, G. A. Owen 

Wind motor, J. J. Fischer 

Windmill, J. W. Currie 

Windmill, J. F. Hughes 

Windmill, L. W. NoyeS 

Windmill regulator, 0. B. Ptepmeier 



764,952 i 
764,658 
764,941 
764,868 
764,626 ; 
764,746 
764,786 I 
764,980 I 

764,745 J 

764,757 
765,134 

Trunin 

765,110 ■ 

765,147 | 

764,725 

765,017 

764,612 

765,062 

764,761 

765,012 

765,070 

764,600 

764,625 

764,816 

764,967 
764,790 



764,623 
765,060 
765,082 

764,882 
764,981 

764,683 
765,111 
764,943 
764,681 
764,8tl 
764,985 
764,978 
765,094 

764,867 

764,836 
764,996 
764,564 
764, 99t 
764,55» 
764,97t 
765,t54 
764,815 

764,792 
765,064 



Let us put you on 
the Right Track 



i" ' 02 70 | V j 

%¥ ~.W^^r -#Ni§^.# *#to^P 






10 Hcirses tin Laicise Sa,-id 
or r^'iud RoEtt] 



5 Horses on Loose Gravel or 
Dirt Road 





RESULT OF 

ACTUAL 

TRACTION 

TEST AT 

OMAHA 



Here is a road that is better in every way than 
the best stone road. 

The Steel Highway Track costs less, lasts longer, 
needs practically no repairs; easier on horses and 
vehicles, insures greater speed and means less taxes 
and other expenses. 

Always in perfect condition and free from ruts and 
dust and mud. 

Write for booklet "A" and full particulars. 



STEEL HIGHWAY TRACK CONSTRUCTION CO. 

Main Offices: 758 Drexel Building, Philadelphia 



ENNErfS fflSSS 
£TPILET 



PRICKLY HEAT /;;";; ;^ 
CHAFING, aad ir-V^j 
SUNBURN, "^i^™ 

irufCR ±'.\ pd.\ic ni -^zsr-.w.tn. Du- 
.jTiiTuI a Fee- iJ:av:^j. ^dIlI cvLrywJiyrf;, m 
fttl Mui-nrjn's (t\:n ar:i;:nar-. Sa^ii: Free. 
ivn>tA«iJ wi:\>'f:s co.1fa^>w^l,s.j. 



WE BUILD MACHINES 

We have the advantage of having a large and 
perfectly appointed shop in a town where ex- 
penses are very light; and our customers profit 
by it. We are expert designers of experimental 
machinery, and are equipped to manufc»cture in 
quantities. 

MARVIN & CASLER CO., 
Dept. L. Cauastota, N. Y. 



The Franklin Dynamo 

Furnished in parts for amateurs to 
put together. Output of 5 amperes 
and 10 volts. Juftt the thing for ex- 
ler iments or practical use. Will 
_lrive sewinR machine or small 
lathe or light six S-canile lamps. 
Rough castings, $3.50; partly ma- 
chined, $6.00; parts a]| machine*, 
'reaiiy to assemble an* win*, $8.50; 
Blue prints and directions with each 

. set Send for booklet No. 9. 

1 PARffETX A: WEEK. 15SJJ-181 W. 81 8 t St., N. Y. City 



We Can Save You Hundreds 
of Dollars Every Year 

We will prove this by loaning you a Dean Boiler 




Tube Cleaner for a free trial. Write to-day for 
proofs of what this cleaner is doine for others. 

*VM. B. PIERCE CO. 
319 T Wellington Street, Buflalo, JJ. Y. 



764,597 
764,877 
764,642 

764,596 
765,077 

765,0»] 
765,124 
764,737 
764,676 

764.9B0 
7S4.54S 
7S 4,892 



764,679 

764,55* , 

764.78S 

764,782 

765,t85 

764,672 

765.014 
764,767 
764,613 . 
764,730 
764,934 

764,885 

765,144 



765,146 
764,664 

764,769 

764,684 
764,569 
764,891 
765,044 

764,759 
764,571 
764,920 
765,010 
765,036 
764,627 




A BRAKE IS "THE JEWEL" OF BICYCLE MECHANISM 

■^pi It is simply lawlessness to life and apparatus not to 
take advantage of the new principle applied in the 
new 1904 

MORROW BRAKE. 

rade-MarK 

The Morrow avoids all troubles by employine but one clutch. 

Send tor a catalogue and learn the recommendatory features of this perfect device. 

PRICE, 85. ECLIPSE MACHINE CO., Elmira, N. Y. 






77/he as the measurer 
of all things,- coco* 



yvArctr 

the most accurate 
of t/m e'js / n strum en te 

Every Elgin Watch is fully guaranteed. All jewelers have them. "Time- 
makers and Timekeepers, ' ' an illustrated history of the watch, sent free. 
Elgin National Watch Co., Clqin, III. 




July 23, 1904. 



Scientific American 



7i 



bounded by Mathew Carey, 1785. 

A House in touch with Three Centuries. 

HENRY CAREY BA1RD & CO.. 

JNJJtTSTRlAL PUBLISHKRS.BOOKSELLERS * IMPORTERS. 

810 Walnut St., Philadelphia, Fa., U.S.A. 



VW Our New and Be \j 
Scwi.tific Uijfjj'^.-, [;-i £•■■.<■!<; 
.'fBf«Ji , i/.fVJ/. yii-r>'"i\h t 2 ? 
js.;i.!iit\4j. An'Jly.*i.K c-te,.; 
</.i\'t tha Steam tin-tin.^ 



xtd Gutalfujue- of Practical and 
, ?/<■ ,■ ti Cui'ii-situ* 0/ B«ote) on 

i:j..- ( jm;i. .^ir^lV.(::JV, CreOioffl/, 

i f.'u.'.- n' ■':■«,!' 0/ iJ-jvrif tm Steam 
fi^-L/Lf^ P7amEii?ig, etc.. 



tittd i/tir tit.hf f - i.'nUif'Kjues at\d Circulars, the u:hUe covering 
emry branch uf Science applied to the Aw?- t sent free and 
Jra- ~>t j.ost*ge to anyone in any part of rfce- world who 
will J umink Ms address. 



What Do You Think of This? 

CQnn Brand New Pope ^yfl,nfl 
3)Z?UU Toledo Steam Cars &*-T\J\J 

Of our recent purchase of 58 NEVV Toledo rtteam 
Runabouts but 10 BRAND NEW ones remain, 
arid while they last $400 ia our prcce. This is a chance 
of your lifetime to Unv a New strictly High Class 
Car at half price. Also four demonstrating cars of 
the same mate at liom $225 to $300. Cinches of this 
bind occur but once in a lifetime. If you are interested, 
Write, Call or Telephone. Bemember we are the 
largest dealers of seond-hand, shop-worn and de- 
monstrating automobiles in America. 200 cars of differ- 
ent makes at all times on sale by us. Cars sold for 
private parties on a five per cent., commission basis. 
Contents of factories bought. Cars sold wholesale 

MANHATTAN STORAGE COMPANY 
334-336-338-340 W. 44th St., near 9th Ave., N.Y. City 

Phone 429C-38tfe 
Philadelphia Branch. €81 Market St. 

FOR SALE.— Five brand new auto clutches, 3 speeds forward and re- 
verse. Cost $215 each, will close out at $40. 

Cbe Sun typewriter no. 2 

?rRFECT IN MECHANICAL ACTION 




It is a type lever or t>'pe bar machine. It. has visible writing in its 
truest form. It has unlimited speed. Beautiful print. Jt is a heavy 
manifold ei. A hlsrh-gvade writing machine sold for $40. Active agents 
desired in territory not allotted. 
8ITN~ TYPEWRITER CO., 389 Hrciiultvti.i h New York 




PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 
are in successtul operation fe>i 
in all parts of the world. '•%■< 
Launches in stock. % 

Send for Catalogue, "^ 

PALMER BROS., 

Cos Cob. Conn. 
New York Office, 136 Liberty St, 





Trade Narks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
Quickly ascertain our opinion free whether an 
invention Is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. widest, agency for se curing patents. 

Patents taKen through Munn A Co. receive 
Special Notice, without charge, in the 

Scientific American 

A Jvunddoraely illutitriiT.od -n-msklv. Lamest clr- 
f!u;nfLnt of JiTiy 6<:;ontrt1u ;Kmr;iAtL Terms *£ a 
vyar; hmr nivuti.a, $1. tju.<i b* alt ljawaiiuulHrs. 

MUNN&CQ. 3e,e *.NewYork 

ftrwinh Offl«s 06 T BU Wssnlnewn, IK C. 



Winding and rewinding mechanism, F. W. 

Draper 764,931 

Window, vertically pivoted, J. E. Mc- 

Ginness 764,956 

Wire reeler, K. K. Lerol, Jr 765,089 

Wood and its product, treating, J. H. 

Stewart 764,872 

Wrench, V. D. Getman 764,576 

Wrench, P. P. Stevenson 765,052 

Wrench, C. C. Cooper 765,066 

Wrench, M. J. McDermott 765,095 



DESIGNS, 

Badge, P. Davidson 37,030 

Badge, C. L. Thatcher 37,031 

Chimney top, W . Porten 37,038 

Coin actuated machines, C. R. Reid 37,040 

Doll holder, B. J. Bush 37,042 

Finger ring, R. P. .utcault 37,032 I 

Glass vessel, P. Ebling 37,033 to 37,037 ' 

Hat ornament, C. Nuebling 37,043 1 

Mat, J. B. MacMurray 37,045 

Radiator, R. Martindale 37,041 | 

Snap hook and trace end retainer, H. M. 

Powers 37,039 

Trimming, S. Isaac 31,§44 



TRADE MARKS. 

Antiseptics, dust laying, Perloin Company Of 
America 

Beer, Monumental Brewing Company of Bal- 
timore City 

Beer, National Brewery Co 

Boxes, folding paper, Whitney & Co 

Braid, mercerized cotton, D. Goff & Sons.... 

Brick, fire, Queens Bun Fire Brick Co 

Burner mantles, Anglo American Incan' 
descent Gas Light Co 

Canned goods, 'certain named, A. Booth 
& Co 

Cement for certain named purposes, Kay 
Brothers 

Cement, Portland, Edistn Portland Cement 
Co 

Chemical finishing compound, R. Bernheim, 

42,991, 

Chocolate and cocoa, Knickerbocker Chocolate 
Co 

Chutney, pickles, and sauces, Escoffier, 
Limited 

Cloth, sized or stiffened, Andrew McLean 
Co 

Coal and coke, Kanawha and Coal River 
Coal Co 

Coffee, "W. M. Swindler 

Dentrifice or tooth cream, •. "W. Hall 

Disinfecting and deodorizing agents, Chem- 
iscbe Fahrik auf Actien, (vorm. E. 
Schering. ) 

Electric currents to invalids, apparatus for 
administering, J. "W. Steeves 

Erasers, certain named, Laurel Rubber Co.. 

Extracts, flavoring, G. D. Albee & Co 

Game printed or mounted upon a curd, M. 
A. La Fond 

Grape juice, Boericke & Tafel 

Incubators and brooders, C. A. Cyphers 

Knitted blouses, overvests, and bodices for 
ladies, Lee & Glenn 

Leather polishing preparations, Restorff & 
Bettmann 

Magazine or periodical, monthly, Arkell Co.. 

Malt or malt tonic, Dubuque Brewing and 
Malting Co 

Medicinal preparation for the cure of in- 
fluenza, neuralgia, and headache, J. A. 
Buckley 

Metals or metallic alloys, composition for 
cleaning and polishing, N. Thestrup. . . . 

Mineral water, natural, II. E. Reynell & Co.. 

Money boxes, cash registers, and calculating 
machines, Regina Registrirkassen-und 
Prazisionswerkzeug-Fabrik, G. M. B. II. 

Paper and paper board, wrapping or build- 
ing, E. G. Soltmann 43,005, 

Paper, carbon, F. Bartelmez 

Paper, toilet, A. Backhaus 

Pepper, J. II. Burden 

Pharmaceutical preparations, John "Wyeth 
& Brother 

Pulleys, sash, P. Dosch 

Razors, II. Boker & Co 

Roofing, ready tar and felt, Barrett Manu- 
facturing Co 

Soaps, North America Soap Co 

"Wedges, Atha Tool Co 



42,989 

42,982 
42,983 
43,004 
42,972 
43,000 

42,993 

42,975 

42,998 

42,997 

42,992 

42,978 

42,976 

42,971 

43,001 
42,979 
42,985 

42,988 

43,012 
43,007 
42,977 

43,002 
42,981 
42,996 



43,011 
43,003 



42,984 



42,986 

42,990 | 
42,980 | 



42,995 | 

43,006 , 
42,974 | 
42,973 ' 
43,009 i 

42,987 
43,014 
42,994 

42,999 
43,010 
43,013 



(is composed of pure Utah Asphalt, prepared Linseed-Oil and Pir,e Creosote) 

applied on an old leaky shingle, tin or felt roof will make it 
absolutely waterproof. Stops the rusting process in tin or iron, 
and stops warping or rotting of shingles. Will add ten years to the 
life of a new or old roof. 

1$ ROOF LEAK is the most durable sun or winter proof paint or 
coating possible to make. Does not crack in winter or soften in 
summer. Easily applied. Imparts no taste to water. 

q ROOF LEAK SHINGLE DIP renders the wood absolutely 
weatherproof, and when the shingles are nailed on the roof they 
become cemented together so tightly that warping which causes 
cracked shingles and loose nails is positively prevented, 

•J ROOF LEAK is shipped in the heavy liquid cement form, and is 
applied as received on worn and leaky surfaces. It is reduced with 
one quart of boiled linseed-oil to each gallon if used as a durable 
paint on surfaces in good condition. Shingle Dip is shipped ready 
for dipping. 

«J ROOF LEAK COATING AND ROOF LEAK SHINGLE DIP 
are made in Black, Maroon and Dark Green. Five gallons up to any 
quantity, 75c. per gallon, freight paid east of Denver. Returnable 
at our expense if not approved. 

•J ROOF LEAK is sold by up-to-date paint and hardware dealers. 
Those who try to sell you something else are not doing you justice, 
because "there is nothing else like ROOF LEAK." 

<J Liquid samples, together with an interesting booklet showing its 
various uses, will be sent on request, or to enable you to give it a 
practical test, we will send you for f 1.00, delivered free to your door, 
one gallon, which is sufficient for cementing 100 square feet of leaky 
surface, or painting 200 square feet. One gallon of Shingle Dip 
covers about 4«o square feet, shingles both sides. 



PI I IOTT VAPNIQH fO ,s6 F«lt<>» Street, CHICAGO 
CLLI «' ' TttKl^lflll KsVJ.y 263 Pearl Street, NEW YORK 

Manufacturers of Fine Varnishes and Inventors of 



<9ggg/JftRA 



LABELS. 

"Duchess Hose," for hosiery, C. Chipman's 
Sons 

"Golden Oak," for cigars, Moeller & Kolb. 

'Jersey Queen," for condensed milk, Lacka- 
wanna Dairy Co 

"Kola-Mint," for a beverage, Liquid Car- 
bonic Co , 

"Lipton's Teas," for teas, T. J. Lipton ... 

"Lipton's World Renowned Coffee," for 
coffee, T. J. Lipton 

"Marcion-Tare Water," for still and carbon- 
ated waters, Marcion-Tare Water Co... 

"McGary's Universal Silver and Jewelry 
Polish," for cleaning and polishing com- 
pound, J. J. McGary 

"Monogram," for aperient water, L. J. Nedd 

"Princess Hose," for hosiery, C. Chipman's 
Sons 

"Quakeress Hose," for hosiery, C. Chipman's 
Sons 

"Rainbow," for washing machines, Bluffton 
Mfg. Co 

"Rhinol Cream," for a chemical ointment, 
Rhinol Chemical Co 

"Royal Fruit," for cigars, II. Sommer.... 

"Save-al, Egg-Preservative," for egg pre- 
servative, Cyphers Incubator Co 

"The Pike Whiskey," for whisky, Stolz 
Bros 

"Union Paste," for a cleaning preparation, 
Jokober & Tremborg 

'Willow Charcoal Cream and Milk," for 
medicine, C. S. Nellis Co 

''Wurzburger Schlossbrau,"< for beer, Atlantic 
City Brewing Co 



11,254 
11,247 

11,243 

11,240 
11,244 

11,245 

11,241 

11,251 
11,242 

11,255 

11,253 

11,256 

11,250 
11,246 

11,248 

11,238 

11,252 

11,294 

11,239 



SPECIAL MAWBaOTURING. 

DIES and STAMPINGS TO ORDER. 

SPEC'L MACHINERY-MOOEtS-EXPERiMENTALWORK 

DROP FORGING' DIES AND DROP FORCINGS. 
HARDWARE SPECIALTIES etc. MANI;D.t« 0RDER.SEND SAMPLES 
OR DRAWINGS FOR ESTIMATES. W*ITE FOR OUR BOOKLET. 

THE GLOBE MACHINE- St STAMPING CO. 

970. HAMILTON ST., CLEVELAND, OHIO. 



LH3 



" ^-W * [ I LlJj! Ciirliss KiiKiuiiK, Brewers' 

mm iiiit.t.l,:is ManiiiTim-v. Till] VII/TER 
MFG. CO., 899 Clinton St., Milwaukee, Wis 



CHEMICAL EXAMINATIONS JginftJ: 

DR. H. C. 8TIEFEL, Bissell Block. Pittsburgh. Pa. 



WQSwarsi 



1 CATAC&£U£3 rREt' 
UNION "MODEL WORKS 
193 CLARK CHICAGO. 



lUinnPI? * EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E.V. BAILLARO, Fox Bldg.. Franklin Square, New York. 



We Manufacture on Contract 

AnythinK Mechanical In Any Metal. 
MICHIGAN NOVELTY WORKS, Kalamazoo, Mich. 



DRYING MACHINES. 



S. E. WORRELL 
Hannibal, Mo. 



TYPEWRITER HEADQUARTERS 

:\:l\- V rn lu .1 w n y . .v.-w Vert, jmJL fill makes under half-price. Don*! buy 
before senciirg for ^LifiTik:!- uf >* 4-i r i r. t; b prices-! exchange and unprejudiced 
advks Immense hUr.-l-. fur i-* ! K-..t k n , Shipped for trial. Guara*lt>ed 
firjit-classrouditLuB. I jsitinrii'ici^jiJij-.L 




This Insisting and Compelling 

Electrical Alarm Clock 

awakes you in spite of yourself. Rinds 
for hours unless stopped. Complete 
outfit, $3.50. Electric bell attach, 
meat for ordinary clock, $1.50. 

L -ii SEND FOK FKKK CATALOGUE. 

'■ : Hh GANNETT ELECTRICAL CO., 
tzV 90 Weyboseet St., Providence, R. I. 




SAVE MONEY and aippcw neat; by 
wearing M. & M. ituubcr Collars. 

They never wilt or turn yellow. Price 25 
cents. Send for catalogue. Agents 
Wanted. Address M A M. MFG. CO.", 

9th Street. Springfield, ^laas. 



Eclipse Pocket Ammeter 

I for geneial battery testing, to 20 amperfta, 

I Flexible cord attached and contact spur in cast^ which 
• is drawn back Into case, whencauledin-pocket. 
I Size of watch and very lightweight. Can be ased lo 
unv posit-cm Particularly designed for Auto. use. 

j ELI»RFI>GE ELECTRIC M'f«. CO. 
I 337 Main St., Springfield, Mans. 



Are you interested in Fatcnre, Model or Experimental 
work ? #ur hoofelet entitl etl 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-13 Jones Street, New York. 



PRINTS. 

"Coca Cola," for beverages, Coca Cola Co.. . 

"K. K. Hog Cholera Preventive," for hog 
cholera preventive, Home Medicine Co... 

"Politics," for card game, C. J. Brown 

''Single and Double Stack Heads and Boots," 
for stack heads and boots, Excelsior 
Steel Furnace Co 



1,024 



1,025 
1 , 023 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any (latent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
sriven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particular* 
address Munn & Co., 361 Broadway, New York. 





Sq\ia.bs Pacy fts« 

Easier, n^ed attention only part of 

tiirit;, hrint? bl£ yTke*. Raised in one 
month. Afrtruor.ttftt for poultrvmen, 
tanners, w^tu^u. £end for FREE 
BOOKLET and learn this immensely 
rich home industry. 



Plymouth Roch Squab Co., 



299 Atlantic Ave., Boston, Mass. 



SPLITDOR^igPARK COILS 



- MORRIS Jk RUftHTON Boatn and Canoes. We have lo 

j stock the most complete assortment of Hi^h Grade Cedar and Canvas- 
: covered Boats ami Canoes ever seen in this city. Also Fliearms and 

Sporting Goods of every description. Send for catalogue. 

The H. & B. Foleora Arms Co., 314 Broadway, New York 



MECHANICAL MANUFACTURERS wishing 
to establish branch in New York C:tv can be represented 
by NATIONAL SUPPLY CO., 835 JJrnadwiiy, A". Y. 



" How lo SiifrreHSlulty OpHrntr n Gnu or 
l-iiPHJim; l-.ngliio," Triiwbo'il; i* i.Tic± L-ttnst and the 

^LdKf. Wtjnl ■* <m th*i pubje.tjt. I'odkt't. iirdtlimi. Prifc 

f :o., liiw^w, JioetHitittii, N. y, 

PHI I nFRQ °^ Special machinery. Models. 
DUILULnO Kipcsrl mental work. Inventions devel* 
oped. The F^^n-I?aTjlejiMach. CO., Hartford, Conn, 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up' 1 -laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and It will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of tbe work. Thisartiolels contained Ih Scien- 
tific American Suppi-ement, No. JJ W4, Price 101 
cents For sale by Munn & Co.. 136 Broadway, New I 
York City, or any feokigjlw or n*wtd«»lu. 



MODELS! 

ESTAOL ISHEO /8S7SSS- 



CHICAGO MODEL WORKS 

/7$E.MAOt$ONSTC>'"~ 



Manufac- 
turers of 



HARDWARE SPECIALTIES 

Contract Manufacturers and 
will market articles of merit 

I L0RIMER MFG. CO., 1 53 S. J.fl.rton St., Ckkiga, III. 



"BEST" LIGHT 

! is a portable 100 candle nywor 

, light, costing on^y 2 cenig per 

week. Makesandburnaits own 

gaa. Brighter than electricity 

j or acetylene and cheaiwr than 

1 ker.sene. So »irt. No Urpase. 

No Odor. Over 100 styles. Lighted 

instanly with & match. Every 

lamp warranted. 

Agents Wanted Everywhere 

i THE"BEST l, LIGHTCO. 

87 E. 5th Street, 
CANTON, OHIO. 



THE 
ST 



LIG1 



72 



Scientific American. 



July 23, 1904. 



WIN 




The Orient Surrey 




Speed 18 to 21 miles per hour. Willclimb ail grades an 

carry four people anywhere they wish to po 

Write for catalogue 

WALTHAM MANUFACTURING CO. 

Waltham, Mass. 

DARRACQ 




12, 15- 3«, S»-85 Horse Powers 

Favorite of two continents. Holds more 
records for speed and endurance than any 
other mate. Prompt deliveries. Dupli- 
cate parts always on hand. 

AMERICAN DARRACQ AUTOMOBILE CO. 

Ctntwlletby I. A. ha Rtche C:, 65? Hudson Street 
14* West 38th St., New York 



CHARTER 



GAS and GASOLINE 

For All Work. 

I Stationaries, Portables, H»isters, Pump- 
ers. Sawing & Boat Outfits. 

Send for Catalogue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




What Is Daus'Tip-Top? 



1 



to 1'iaivi 



^^^^^^^^_^^_>. l\t l'lill » I'. Ui:il Dans' •• lip lop" is 

P^^^^^^^^^^^^|\ the bfist and simplest device lor makim; 
I V»^"Sft*^>^B*yJ[- ■■ -v^. *** coiileH llviui pen- written and t»# 
WJii&jrzQ '-^i^HZ-^ a ) copit'f t'r«in typewritten original, we will 
P ^ ~ft-^7*^ ''^lx^ ^-> s ^l* complete duplicator, cap size, 

Il6, T^. .^^■.^S-:^\?U 1 \i without deposit, on ten (!•) 

it \ -^i^-'^V^' \ \v ilays' trial. „ ,^ 

l BS SSl^S^S trudrdl^-ountof "fj Net 

i BtUBjgT ^WBff WHBt^^ B i)!J/:' percent, or v^ 

The Felix A. I), Dans Duplicator Co., DausBldg , 111 JohnSt., Xew Iirk 

flrt lrtn Ail varieties at lowest prices. BestKaiircac! 
\ PQ Ov Tract and Wa*on or Stock Scales made. 
lilifllllM -^' so 1000 useful articles, including Sates. 
U U 111 U U sewing Machines, Bicycles, Tools, etc. Eavp 
Money. ListsJVee. Chicago Scale C»„ Chicago, ID. 




t"« 









^^^^aiw^cp;/:^^. 



TO 1YIIWE OYVWERS 



Absolute air governor, guaranteed tires, indestructible 
crank-sbaft. mechanically correct transmission, thor- 
oughly reliable ignition. Completely equipped, $2,500 
f. o.b: Cleveland; without top, 82 ,£00. Pr«mpt de- 
liveries. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 




ami state the size ..l' ,■ ■ 
gitie yon want. \'. :■ 
build them foi mini's, 
quarries and Jtcks. Hath 
friction and geared 
hoist, 6 t« 15« H. P. 
All parte easily interchangeable. WEBEUGAS& GASOLINE \ 
ENGINE CO. P. O. Box 1114-a, Kansas City, Mo. 
Eastern •pfice, 115 Liberty Street, New Y«rk City. 



MlfflOSCOPES 



KEEP COOL AT HOME 

Electric fans, operated by lighting and power currents, have done much 
to make business life comfortable during the summer. Eiison Battery 
FanTVIot.r •utfits make it possible to have the home equally comforta- 
ble day or night. Being operated by Edison primary batteries, they are 
independent oi the street current. #ur catalogue No. 23F sent for asking 



TffApr MARH 



EDISON MFG. COMPANY 

Factory Orange. N. J. 



Marif 



NEW YORK 
83 Chambers Street 



CHICAGO 

304 Wabash Avenue 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
iStapt rSAiwdNEORMATION oh APPLICATION. 




NICKEL 

iSD 

Electro-Plating 

Apoaraius and Material, 

TOE 

Hanson & VanWinkle 

Co., 

Nrwai'li. N. J. 

92 William St., N Y. 

30 & 32 S. Canal 8t. 

CbicaKO. 



PERKINS POWER PRESSES 



OUR 



COMPLETE 

20 LIGHT 
; OUTFIT 




S^r??* YOUR OWN ELECTRIC LIGHTS 

Any size place, summer homes, launches, yachts, etc. 
Kvery detail included; very kest material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For printed matter 
address 

ELECTRtC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 



■Til A TIT « FLEXIBLE 
VUillllfO SHAFT ^v 




SCREW PRESS 

is capable of doing accurate 
and very heavy work. A 
favorite with tin shops and 
mica companies. A glance 
and you associate the idea 
of great power with this 

Screw Press 

made in four sizes. Unsur- 
passed for testing dies. It 
may be compared with 
and weighed against 
any power press. 

We send valuable inform- 
ation free on request for our 
illustrated catalogues. 
12 Perkins St., Warren, Mass. 



Ball-bearing. Unit System, 
Link Construction 

U H. P. orlSOH.P.all the same to us. 
Wend for bulletin No. 16. 



COATES CLIPPER. MANUFACTURING COMPANY 



WORCESTER, MASS. 



Radium 



The Spinthariscope, givin* m«st brilliant effects, postpaid, $9.00. Radiant 
Tuhes, containing Radium mixture f«r ipmonBtrating lluorescence, $7.50. 
Newt«n's Radiamfler, iemtnstratinghy means of ma<ric hntern the electrical 
properties tt Radium. The I\. Radiometer for demonstrating the N. Rays. 
Radium of koth bich ai) d low activity. Radiographic Lantern Slides. 
Cranium Concentrates. Pitchblende, Willemite. Write f»r circulars to 
Williams, Brown & Earle, Dept. 6, 918 Chestnut St., Philadelphia 




yrsjTM 
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BIG BORE HIGH POWER RIFLES 

Any experienced hunter will tell you that the Winchester .405 and .35 caliber 
Model 1895 Rifles are the most powerful made. The Winchester Smokeless 
powder cartridges which they shoot have heavy mushrooming burets, making 
them particularly effective against big game. Winchester rifles and Winchester 
Cartridges — each made for the other — are indispensable to all successful hunters. 

See oar Exhibits at St. Louis in Manufacturers and Fish and Game Buildings. 
WINCHESTER REPEATING ARMS CO., - NEW HAVEN, CONN. 



Automatic Colt 

Pocket Model, 

7 Shots a -Sec.on» 




Calibre 32 

SAFE, SPEEDS 
RELIABLE 

5tADXOK'COMl£EI.ECAiatO.GLJE 



Colt'SlBajenCFire Arms Manufacturing' Co* 

HARTF0RD.C0NN.ru. S.'A. "*" 



f 



WHERE TO STOP AT THE 
WORLD'S FAIR 

An ideal World's Fair stopping place — AMERICAN HOTEL, 
St. Louis. Practically fire-proof. Five hundred light, airy rooms. 
Situated immediately adjoining Main Entrance, two minutes' walk 
to the very heart of World's Fair Grounds, saving you much of 
the fatigue of sight-seeing. Clean, comfortable, convenient; 
everything new and first-class. European Plan, one dollar up ; 
American Plan, two dollars up. SOUVENIR Map of World's Fair 
Grounds FREE. Address American Hotel Co., St. Louis, \J. S. A. 




In the shop GAS is to be the 
Predominant Power. 

thl "TRUE" 0AS ENGINE 

for speed, power and economy. 
Four cycle. Vertical type. 
Runs as smooth as a 
new pack of cards. 
10, 15, 30-H.P.-30, 40, 60, 100 
supplied at once, others On de- 
mand. 

FRANK RIDLOX CO. 
200 Summer St. Boston, " 



accur.ate 
reliable: 

DURABLE 




^ 



STYLISH <a 
EFFECTIVE 
IN DESIGN 



WATC M ES 



Out Microscopes, Microtomes. 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, H I 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. Catalogs 
free. 

Bausch 4 Lomb Opt. Co. 

Rochester, N. Y. 

vY-nrk i'.':.li:,i^\ Boston F run"* C : it t , Xi' 



EEL TH B Y£r 

~~ FOR TOOLSi SftWS ETC. 

W" JESSOP * SONS IS atJOHN ST. NEW YORK 



' We know that our watches will do what we expect of them, therefore, it is easy to unquestion- 
ably guarantee every watch we make, from the cheapest to the most expensive grade. 

! THE. NEW ENGLAND "WATCH CO., 37 CEL 39 Maiden Lane, New Yorh 

7 Snow Hill* London, England 



THE CRANE PULLER 

A deliberate acceptance of this imple- 
ment upon our word, will reward the 
buyer with a NEW t«ol designed for draw- 
ing off cams, wheels, pulleys, etc.. and 
forcing on or •!!" sleeves, couplings 
and the like. No. 3.— For use in ma- 
chine shops and automobile repair 
Bbops, capacity, 10 tons. No. 2.— For 
fl automobile Kits, capacity, 6 tons. 

CRANE & RICHARDSON, 

1 13 Water Street, Boston. Mass. 



Historic Boston Souvenir Knives 

FIRST QUALITY 

Two-blade pocket knife, 60c. 
Artistic reproduction on alu- 
minum handle 01 famous his- 
toric spots of Boston. Also 
sinRle-blade knife, watch- 
guard size, 30c, Mailed to any 
address on receipt Of price. 
BURD1TT & WILLIAT15 CO. - Boston, flass. 

Proprietors of the "Hardware Store for a Hundred Years.*' 





SKEDOODLE 

Socket Plugs fit any electric sign or 
show window fixture, and hold a com- 
mon electric bulb 8 or 16 candle power, 
automatically winking the light on and 
offfiveto fifteen times a minute. Any- 
body can put in place. No skill re- 
quired. An electric flashing effect for 
everybody at low cost. Send seventy- 
five cents for sample. Sold by electri- 
cians and fully guaranteed. 
THE PHELPS CO., 1 8 State St., Detroit 



Mosquitoes 




A Practical (ar lor American RoailsJ^. T s'r.-.rr»iss , ss 

stick burns an hour. One Japstick is more effi- 
cient than a whole bunch of Joss-sticks. 



Three Speeds and Reverse. Sliding Transmission. Inter- 
locking Devices Throughout. Revel Gear Drive 
Direct in To Speed. 



*2 cylinder upright motor, 18-20 Horee Power, 

4 •■ "■ '■ 32-35 «* "> 

Prices $2,300 to $4,000. 

Aluminum Bodies. Canopy Top or Limousene Types. 
Descriptive Catal»guesent upon request. 

ROYAL M"TOR CAR CO., 

lfttl iuartuette At., Cleveland. Ohio, U.S.A. 



CVLECIDE CO.. 
165 Summer St., - Boston Mass. 



mm 



AUU CH-BESLYSo, 



lf> tu £1 UliMiuu fctrteL. 



